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Zetex boasts a remarkable 
pedigree 
in the manufacture 
ot analogue 
componems. 
ror over lIIH'y 


years, 
innovation 
and excellence 
have been our 
hallmarks 
and a succession 
of world 
firsts 
characterise 
the company's 
record. 


Today, through 
a commitment 
to Total Quality 
Management 
and to the provision 
of a first class 
service, Zetex has established 
itself as the preferred 
vendor to thousands 
of companies 
around 
the world. 


Through 
a Zero 
Defect 
production 
programme 
and 
a technical 
support 
service 
which 
is 


second-to-none, 
customers 
requiring 
small quantity, 
high specification 
components 
can expect 


the same attentive 
care as those making 
high volume 
demands. 


Inherently 
designed-in 
product quality 
is supported 
by SPC, ESD, FMEA and PPM programs 
on all 
product 
lines, whilst 
Delivery 
On lime 
remains a central objective. 


It is no surprise, 
then, that the trust 
and respect 
of customers 
have set Zetex apart from 
its 
competitors. 
Product 
specification, 
and an outstanding 
record 
of reliability 
has ensured 
that 


"customer 
satisfaction" 
is a consistent 
feature of Zetex's performance. 


Today, Zetex 
can boast 
an international 
network 
of expertise, 
offering 
technical 
support 
to 
specialist 
manufacturers 
all over the world. 


An outstanding 
service. Performance 
you can trust. 


Quality Approvals 


Zetex has demonstrated 
during 
extensive 
audits that all areas of its quality 
system have met the 
requirements 
laid down by international 
bodies. 


- International 
specifications 
for design 


development, 
production, 
installation 
and 


servicing. 


Zetex 
has also 
been 
awarded 
many 
individual 
component 
approvals 
by major 
companies 
throughout 
the world. 


Product Reliability 
The reliability of Zetex product is ensured by a Qualification Program and an on-going Product 
Reliability Monitoring Program. 


The Qualification Program is used to prove the reliability of new devices and packages whilst the 
Product Reliability Monitoring Program is designed to continually assessthe reliability of all Zetex 
products by randomly selecting them (against a pre-defined program) from the production line. 


Test 
Test Conditions 


High Temperature 
Reverse Bias (HTRBI 
Vcs=80% x VCEIMAX)' T=200°C (Eline) 
T=150°C (Others) 


Steady State Operating 
Life 
VC~VCEIMAX)' P=PIMAXl 


Dry Heat Storage 
T=200°C (Eline), 150°C (Others) 


Temperature 
Cycling 
T=-55°C (30 minsl 3 min change 
to 150°C (30 mins) 


Bias Humidity 
Test 
85°C - 85% RH - 85% Reverse Bias 
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Voltage References 
Zetex range of voltage reference devices uses a bandgap circuit 
design to achieve precision micropower 
voltage references. The 
designs provide a stable voltage without an external capacitor and 
are stable with capacitive loads. 


The rugged designs and 20 volt processing allows the devices to 
withstand 
transient effects and currents up to 200 mA. Superior 
switching 
capability 
allows the device to reach stable operating 
conditions in only a few microseconds. 


The devices are ideally suited for use in: 


* Battery powered and portable equipment 
* Metering and measurement systems 
* Instrumentation 
* Test equipment 
* Data acquisition systems 
* Precision power supplies 


,I, 
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E-Line 
T092 Compatible 


PART 
Nominal 
Guaranteed 
Maximum 
Maximum 
PIN OUT 


NO. 
Voltage 
Knee Current 
Slope 
Temperature 
Resistance 
Coefficient 


V# 
JlA 
n 
PPMfC 
1 
2 
3 


3 PIN DEVICE 


ZRB500A 
5 
50 
1 
50 
substrate 
VREF 
OV 


ZRA400A 
4.096 
50 
2 
50 
substrate 
VREF 
OV 


ZRC330A 
3.3 
20 
2 
50 
substrate 
VREF 
OV 


ZRA250A 
2.5 
50 
2 
90 
substrate 
VREF 
OV 


ZRA245A 
2.45 
2000 
0.5 
50 
substrate 
VREF 
OV 


ZRA125A 
1.25 
50 
2 
90 
substrate 
VREF 
OV 


ZRA124A 
1.24 
50 
2 
90 
substrate 
VREF 
OV 


2 PIN DEVICE 


ZRB500Y 
5 
50 
1 
50 
OV 
VREF - 


ZRA400y 
4.096 
50 
2 
50 
OV 
VREF 
- 


ZRC330Y 
3.3 
20 
2 
50 
OV 
VREF 
- 


ZRA250Y 
2.5 
50 
2 
90 
OV 
VREF 
- 


ZRA245Y 
2.45 
2000 
0.5 
50 
OV 
VREF 
- 


ZRA125Y 
1.25 
50 
2 
90 
OV 
VREF 
- 


ZRA124Y 
1.24 
50 
2 
90 
OV 
VREF 
- 


Adjustable Precision Zener Shunt Regulator 
The ZR431isa threeterminal 
adjustable shunt regulator in the T092 
package offering excellent temperature stability and output current 
handling capability up to 100mA. The output voltage may be set to 
any chosen voltage between 2.5 and 20 volts by selection of two 
external divider resistors. 


The device can be used as a replacement for zener diodes in many 
applications requiring an improvement in zener performance. "~I 
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Shunt regulator 
Series regulator 
Voltage monitor 
Over / under voltage protection 
Switch mode power supplies 


PART 
Regulator 
Minimum Shunt 
Tolerance 
Typical 
PIN OUT 


NO. 
Voltage Range 
Current 
Temperature 
to Maintain Reg 
Coefficient 
V 
J.!A 
% 
ppm/oC 
1 
2 
3 


ZR431C 
2.5 to 20 
35 
2 
50 
VREF GND Vz 


Fixed Positive Local Voltage Regulators 
The ZSR Series three terminal fixed positive voltage regulators, in the T092 package, feature 
internal current limit and thermal shutdown making the devices almost impossible to destroy. The 
circuit design allows creation of any custom voltage in the range 3 to 10 volts. 


The devices are useable in local voltage 
regulation 
applications, 
where 
problems 
can be 


encountered with distributed single source regulation as well as more general voltage regulation 
applications. 


The ZSR Series show performance characteristics superior to other local voltage regulators. The 
initial output voltage is maintained to within 2.5 % with a quiescent current of typically 350 J,lA. 
Output voltage change, with input voltage and load current, is much lower than competitive 
devices. The ZSR devices are completely stable with no external components. The devices will 
shut down under thermal overload conditions but as the device cools, regulation will restart until 
thermal overload reoccurs. 


PART 
Output Voltage 
Output Voltage 
Typical Differential 
PIN OUT 


NO. 
Tolerance 
Voltage 
V 
% 
V 
1 
2 
3 


ZSR1000C 
10 
2.5 
1.7 
OUT GND IN 


ZSR800C 
8 
2.5 
1.7 
OUT GND IN 


ZSR600C 
6 
2.5 
1.7 
OUT GND IN 


ZSR500C 
5 
2.5 
1.7 
OUT GND IN 


ZSR330C 
3.3 
2.5 
1.7 
OUT GND IN 
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Design Features 
The Zetex E-Line range of complementary NPN and PNPtransistors brings together advanced chip 
technology 
and assembly techniques to give superior performance in a TO-92 style package. 


Parallel studies into chip design and assembly techniques 
have combined 
to produce the 
outstanding features of the E-Line product range. 


The Zetex E-Line package has built a reputation for its reliability and advanced design. A major 
study of eutectic die attach techniques produced void free die attach to give improved thermal 
and electrical characteristics. 


High Dissipation 
The improved chip construction together with void free die attach and plastic encapsulant has 
given a device with atrue 1W dissipation at room temperature (25·C),this allows a practical power 
dissipation of up to 1.5W when the collector lead is soldered to an equivalent of 1 square inch of 
copper. An in-depth study of heat sink techniques in conjunction 
with the E-Line package has 
shown that up to 2.5W can be handled. 


Environmental Protection 
The plastic used for the Zetex E-Line encapsulation protects the active semiconductor 
chip from 
exposure to corrosive agents, moisture and extreme environmental 
conditions. 


The absence of ionic contamination 
in the plastic allows chip operation up to 200·C without risk 
of failure. In regular tests conducted by the Zetex Reliability Group, E-Line devices are operated 
at Tamb=230·C under reverse bias conditions. All devices must survive without degradation. This 
permits 
the wide 
operating 
and storage temperature 
range normally 
associated only with 
metal-can devices. 


High Current Gain 
A major objective of the chip design was to produce a transistor with improved gain properties at 
high current levels. By utilising advanced power efficient geometries and diffusion techniques, 
minimum gains of 400 have been achieved at collector currents of 3A. 


Low Saturation Voltage 
Improvements 
in high current 
gain performance 
and in every aspect of device saturation 
resistances, together with improved die attach techniques, have combined to give an extremely 
low VCElsat) specification. 


Complimentary 
Pairs 
Selective chip design has produced NPN and PNP transistors with excellent gain linearity, ideal 
for applications requiring complimentary 
drivers. 


High Current Handling Capability 
Improvements 
in equalising 
current distribution 
across the chip (avoiding 
"hot 
spots") 
has 
produced a continuous current (Ie) rating of 5A and peak pulse currents (leM)of 20A. This makes 
the ZTX650, 750, 850 and 950 series ideal for applications such as solenoid, actuators,relays, lamp 
drivers, motor drivers and photo flash units. 


Fast Switching - High fT 
The planar epitaxial construction 
gives inherently fast switching speeds - 25ns turn on time at 
1c=500mAand high fr - typically 175MHzfor the ZTX650 and 140MHz for the ZTX750 at 100MHz. 


The Result - More Power From E-Line 
The Zetex E-Line package gives performance and reliability beyond standard T092 products and 
is comparable with T0126 and T0220 devices in free standing applications. 


Ambient 
Power 
Dissipation 
(mW) 
Temp. 
(OC) 
E·Line 
T092 
T0126 
T0220 


25 
1000 
800 
1500 
2000 


50 
870 
640 
1200 
1600 


100 
570 
320 
600 
800 


125 
429 
160 
300 
400 


150 
285 
Zero 
Zero 
Zero 


200 
Zero 
Zero 
Zero 
Zero 


Performance 
As a result of the design features described, Zetex 
E-Line 
transistors 
out perform similar types of plastic transistors. In 
addition to the wide range of industry standard types, Zetex has 
produced the following rangesthatfully exploitthe unique features 
of E-Line. 
,; 
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E-Line 
T092 Compatible 


High Current Transistors 
IPO=1.2 Watts) 
This range of devices is rated at 1.2Watts and offers extremely low saturation voltages coupled 
with high continuous and pulsed current capability. Typicalapplication areasto benefit from these 
products are emergency lighting, notebook computer power supplies, automotive circuits and 
flash gun converters. 


PART 
Vcao 
Vcr.o 
Ic 
ICM 
V CEls.1) max @ 
hFE min@ 
hFE min@ 
fTtyp@ 
PIN 
- 


NO. 
Ic 
la 
Ic 
Vcr. 
Ic 
Vcr. 
Ic 
OUT 
V 
V 
A 
A 
V 
A 
mA 
A 
V 
A 
V 
MHz 
mA 
123 


NPN 


ZTX857 
330 
300 
3 
5 
0.25 
3 
600 
100 
0.5 
10 
15 
2 
10 
80 
100 
CBE 


ZTX855 
250 
150 
4 
10 
0.26 
4 
400 
100 
1.0 
5 
35 
4' 
5 
90 
100 
CBE 


ZTX853 
200 
100 
4 
10 
0.20 
4 
400 
100 
2.0 
2 
20 
10 
2 
130 
100 
CBE 


ZTX851 
150 
60 
5 
20 
0.25 
5 
200 
100 
2.0 
1 
25 
10 
1 
130 
100 
CBE 


ZTX849 
80 
30 
5 
20 
0.22 
5 
200 
100 
1.0 
1 
30 
20 
1 
100 
100 
CBE 


ZTX869 
60 
25 
5 
20 
0.22 
5 
100 
300 
1.0 
1 
40 
20 
1 
100 
100 
CBE 


PNP 


ZTX958 
-400 
-400 
-0.5 
-1.5 
-0.40 
-0.5 
-100 
100 
-0.5 
-10 
10 
-1 
-10 
85 
-100 
CBE 


ZTX957 
-330 
-300 
-1 
-2 
-0.20 
-1 
-300 
100 
-0.5 
-10 
90 
-1 
-10 
85 
-100 
CBE 


ZTX956 
-220 
-200 
-2 
-5 
-0.25 
-2 
-400 
100 
-1.0 
-5 
50 
-2 
-5 
110 
-100 
CBE 


ZTX955 
-180 
-140 
-3 
-10 
-0.33 
-3 
-300 
100 
-1.0 
-5 
75 
-3 
-5 
110 
-100 
CBE 


ZTX953 
-140 
-100 
-3.5 
-10 
-0.33 
-4 
-400 
100 
-1.0 
-1 
30 
-4 
-1 
125 
-100 
CBE 


ZTX951 
-100 
-60 
-4 
-15 
-0.30 
-4 
-400 
100 
-1.0 
-1 
10 
-10 
-1 
120 
-100 
CBe 


ZTX949 
-50 
-30 
-4.5 
-20 
-0.32 
-5 
-300 
100 
-1.0 
-1 
75 
-5 
-1 
100 
-100 
CBe 


ZTX948 
-40 
-20 
-4.5 
-20 
-0.31 
-5 
-300 
100 
-1.0 
-1 
15 
-20 
-1 
80 
-100 
CBE 


ZTX968 
-15 
-12 
-4.5 
-20 
-0.30 
-5 
-200 
300 
-0.5 
-1 
150 
-10 
-1 
80 
-100 
CBe 


High Gain E-Line Transistors (Po:, Watt) 
This range of transistors is an extension ofthe 
E-Line range offering high gain whilst maintaining 


a low saturation voltage. 


PART 
VCBO 
VCEO 
Ic 
ICM 
VCE(sat) max @ 
hFE min@ 
hFE min@ 
fTmin@ 
PIN 
- 


NO. 
Ic 
IB 
Ic 
VCE 
Ic 
VeE 
Ic 
OUT 


V 
V 
A 
A 
V 
A 
mA 
mA 
V 
A 
V 
MHz 
mA 
123 


NPN 


ZTX696B 
180 
180 
0.5 
1 
0.25 
0.2 
5 
500 
100 
5 
150 
0.2 
5 
70 
50 
eBE 


ZTX1056A 
200 
160 
3.0 
6 
0.30 
3.0 
200 
300 
500 
10 
30 
3.0 
10 
120* 
50 
eBE 


ZTX1055A 
175 
120 
3.0 
6 
0.31 
3.0 
150 
300 
1000 
10 
50 
3.0 
10 
130* 
50 
eBE 


ZTX694B 
120 
120 
0.5 
1 
0.50 
0.4 
5 
400 
200 
2 
150 
0.4 
2 
130 
50 
eBE 


ZTX1053A 
150 
75 
3.0 
10 
0.25 
3.0 
100 
300 
1000 
2 
100 
3.0 
2 
140* 
50 
eBE 


ZTX692B 
70 
70 
1.0 
2 
0.50 
1.0 
10 
400 
500 
2 
150 
1.0 
2 
150 
50 
eBE 


ZTX1051A 
150 
40 
4.0 
10 
0.21 
4.0 
100 
300 
1000 
2 
190 
4.0 
2 
155* 
50 
eBE 


ZTX690B 
45 
45 
2.0 
6 
0.5 
1.0 
5 
400 
1000 
2 
150 
2.0 
2 
150 
50 
eBE 


FXT690B 
45 
45 
2.0 
6 
0.5 
1.0 
5 
400 
1000 
2 
150 
2.0 
2 
150 
50 
BeE 


ZTX1049A 
80 
30 
4.0 
15 
0.245 
4.0 
50 
300 
1000 
2 
50 
15 
2 
100* 
50 
eBE 


ZTX689B 
20 
20 
3.0 
8 
0.5 
2.0 
10 
400 
2000 
2 
150 
6.0 
2 
150 
50 
eBE· 


ZTX1048A 
50 
17.5 
4.0 
20 
0.245 
4.0 
20 
300 
1000 
2 
50 
20.0 
2 
150* 
50 
eBE 


ZTX688B 
12 
12 
3.0 
10 
0.35 
3.0 
20 
400 
3000 
2 
100 
10.0 
2 
150 
50 
eBE 


FXT688B 
12 
12 
3.0 
10 
0.35 
3.0 
20 
400 
3000 
2 
100 
10.0 
2 
150 
50 
BeE 


ZTX1047A 
35 
10 
4.0 
20 
0.19 
4.0 
20 
300 
1000 
2 
60 
20.0 
2 
150* 
50 
eBE 


PNP 


ZTX796A 
-200 
-200 
-0.5 
-1 
-0.3 
-0.2 
-20 
300 
-100 
-10 
100 
-0.4 
-10 
100 
-50 
eBE 


ZTX795A 
-140 
-140 
-0.5 
-1 
-0.3 
-0.2 
-5 
250 
-200 
-2 
100 
-0.3 
-2 
100 
-50 
eBE 


ZTX792A 
-75 
-70 
-2 
-4 
-0.5 
-1.0 
-25 
250 
-500 
-2 
200 
-1 
-2 
100 
-50 
eBE 


ZTX790A 
-50 
-40 
-2 
-6 
-0.75 
-2.0 
-50 
200 
-1000 
-2 
150 
-2 
-2 
100 
-50 
eBE 


Fxn90A 
-50 
-40 
-2 
-6 
-0.75 
-2.0 
-50 
200 
-1000 
-2 
150 
-2 
-2 
100 
-50 
BeE 


ZTX789A 
-25 
-25 
-3 
-8 
-0.45 
-2.0 
-20 
200 
-2000 
-2 
100 
-6 
-2 
100 
-50 
eBE 


ZTX788A 
-20 
-15 
-3 
-10 
-0.32 
-2.0 
-20 
200 
-2000 
-1 
80 
-10 
-2 
100 
-50 
eBE 


ZTX788B 
-15 
-15 
-3 
-8 
-0.45 
-2.0 
-10 
300 
-2000 
-2 
150 
-6 
-2 
100 
-50 
eBE 


Fxn88B 
-15 
-15 
-3 
-8 
-0.45 
-2.0 
-10 
300 
-2000 
-2 
150 
-6 
-2 
100 
-50 
BeE 


High Performance Transistors (PO:1 Watt) 


This range of transistors 
is rated at 1 Watt and the low saturation 
voltage 
and high pulsed current 
rating make them 
ideal for use in audio, 
automotive 
and telecoms 
circuits. 


PART 
VCBO 
VCEO 
Ic 
'CM 
VCElsatl 
max @ 
hFE min'@ 
hFE min@ 
fTmin@ 
PIN 
- 


NO. 
Ic 
IB 
Ic 
VCE 
Ic 
VCE 
Ic 
OUT 
V 
V 
A 
A 
V 
A 
A 
A 
V 
A 
V 
MHz 
mA 
123 


NPN 


ZTX658 
400 
400 
0.5 
1 
0.5 
0.1 
0.01 
50 
0.1 
5 
40 
0.2 
10 
50 
20 
CBE 


ZTX657 
300 
300 
0.5 
1 
0.5 
0.1 
0.01 
40 
0.01 
5 
50 
0.1 
5 
30 
10 
CBE 


FXT657 
300 
300 
0.5 
1 
0.5 
0.1 
0.01 
40 
0.01 
5 
50 
0.1 
5 
30 
10 
BCE 


ZTX656 
200 
200 
0.5 
1 
0.5 
0.1 
0.01 
40 
0.01 
5 
50 
0.1 
5 
30 
10 
CBE 


ZTX655 
150 
150 
1 
2 
0.5 
1 
0.2 
50 
0.5 
5 
20 
1 
5 
30 
10 
CBE 


FXT655 
150 
150 
1 
2 
0.5 
1 
0.2 
50 
0.5 
5 
20 
1 
5 
30 
10 
BCE 


ZTX654 
125 
125 
1 
2 
0.5 
1 
0.2 
50 
0.5 
5 
20 
1 
5 
30 
10 
CBE 


ZTX653 
120 
100 
2 
6 
0.5 
2 
0.2 
100 
0.5 
2 
25 
2 
2 
140 
100 
CBE 


FXT653 
120 
100 
2 
6 
0.5 
2 
0.2 
100 
0.5 
2 
25 
2 
2 
140 
100 
BCE 


ZTX652 
100 
80 
2 
6 
0.5 
2 
0.2 
100 
0.5 
2 
25 
2 
2 
140 
100 
CBE 


ZTX651 
80 
60 
2 
6 
0.5 
2 
0.2 
100 
0.5 
2 
40 
2 
2 
140 
100 
CBE 


FXT651 
80 
60 
:2 
6 
0.5 
2 
0.2 
100 
0.5 
2 
40 
2 
2 
140 
100 
BCE 


ZTX650 
60 
45 
2 
6 
0.5 
2 
0.2 
100 
0.5 
2 
40 
2 
2 
140 
100 
CBE 


ZTX649 
35 
25 
2 
6 
0.5 
2 
0.2 
100 
1 
2 
15 
6 
2 
150 
100 
CBE 


FXT649 
35 
25 
2 
6 
0.5 
2 
0.2 
100 
1 
2 
15 
6 
2 
150 
100 
BCE 


PNP 


ZTX758 
-400 
-400 
-0.5 
-1 
-0.5 
-0.1 
-0.01 
50 
-0.1 
-5 
40 
-0.2 
-10 
50 
-20 
CBE 


ZTX757 
-300 
-300 
-0.5 
-1 
-0.5 
-0.1 
-0.01 
40 
-0.01 
-5 
50 
-0.1 
-5 
30 
-10 
CBE 


FXD57 
-300 
-300 
-0.5 
-1 
-0.5 
-0.1 
-0.01 
40 
-0.01 
-5 
50 
-0.1 
-5 
30 
-10 
BCE 


ZTX776 
-200 
-200 
-1 
-2 
-0.5 
-0.5 
-0.05 
50 
-0.5 
-5 
20 
-1 
-5 
30 
-10 
CBE 


ZTX756 
-200 
-200 
-0.5 
-1 
-0.5 
-0.1 
-0.01 
40 
-0.01 
-5 
50 
-0.1 
-5 
30 
-10 
CBE 


ZTX755 
-150 
-150 
-1 
-2 
-0.5 
-1 
-0.2 
50 
-0.5 
-5 
20 
-1 
-5 
30 
-10 
CBE 


FXD55 
-150 
-150 
-1 
-2 
-0.5 
-1 
-0.2 
50 
-0.5 
-5 
20 
-1 
-5 
30 
-10 
BCE 


ZTX754 
-125 
-125 
-1 
-2 
-0.5 
-1 
-0.2 
50 
-0.5 
-5 
20 
-1 
-5 
30 
-10 
CBE 


ZTX753 
-120 
-100 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-0.5 
-2 
25 
-2 
-2 
100 
-100 
CBE 


FXD53 
-120 
-100 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-0.5 
-2 
25 
-2 
-2 
100 
-100 
BCE 


ZTX752 
-100 
-80 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-0.5 
-2 
25 
-2 
-2 
100 
-100 
CBE 


ZTX751 
-80 
-60 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-0.5 
-2 
40 
-2 
-2 
100 
-100 
CBE 


FXD51 
-80 
-60 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-0.5 
-2 
40 
-2 
-2 
100 
-100 
BCE 


ZTX750 
-60 
-45 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-0.5 
-2 
40 
-2 
-2 
100 
-100 
CBE 


ZTX749 
-35 
-25 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-1 
-2 
15 
-6 
-2 
100 
-100 
CBE 


FXD49 
-35 
-25 
-2 
-6 
-0.5 
-2 
-0.2 
100 
-1 
-2 
15 
-6 
-2 
100 
-100 
BCE 


High Performance Darlington Transistors (Po= upto 1 Watt) 
The devices shown 
in this table are designed 
for applications 
requiring 
very high current gain at 
current 
levels up to 1A and power 
dissipation 
up to 1 Watt. They are ideal for lamp, relay and 
solenoid 
drivers 
in wide ranging 
applications 
from dot matrix printers to the harsher automotive 
environments 


PART 
VCBO 
VCEO 
Ic 
ICM 
V CElsat} 
max @ 
hFE 
min@ 
hFE min@ 
PIN 


NO. 
Ic 
IB 
Ic 
VCE 
Ic 
VCE 
OUT 


V 
V 
A 
A 
V 
mA 
mA 
mA 
V 
A 
V 
123 


NPN 


ZTX601 
180 
160 
1 
4 
1.2 
1000 
10 
2K-l00K 
500 
10 
lK 
1 
10 
CBE 


ZTX601A 
180 
160 
1 
4 
1.2 
1000 
10 
2K-20K 
500 
10 
lK 
1 
10 
CBE 


ZTX601B 
180 
160 
1 
4 
1.2 
1000 
10 
10K-lOOK 
500 
10 
5K 
1 
10 
CBE 


FXT601B 
180 
160 
1 
4 
1.2 
1000 
10 
10K-lOOK 
500 
10 
5K 
1 
10 
BCE 


ZTX600 
160 
140 
1 
4 
1.2 
1000 
10 
2K-l00K 
500 
10 
lK 
1 
10 
CBE 


ZTX600A 
160 
140 
1 
4 
1.2 
1000 
10 
2K-20K 
500 
10 
lK 
1 
10 
CBE 


ZTX600B 
160 
140 
1 
4 
1.2 
1000 
10 
10K-lOOK 
500 
10 
5K 
1 
10 
CBE 


ZTX605 
140 
120 
1 
4 
1.5 
1000 
1 
5K 
500 
5 
0.5K 
2 
5 
CBE 


FXT605 
140 
120 
1 
4 
1.5 
1000 
1 
5K 
500 
5 
0.5K 
2 
5 
BCE 


ZTX604 
120 
100 
1 
4 
1.5 
1000 
1 
5K 
500 
5 
0.5K 
2 
5 
CBE 


ZTX614 
120 
100 
0.8 
2 
1.25 
800 
8 
5K 
100 
5 
10K 
0.5 
5 
CBE 


FXT614 
120 
100 
0.8 
2 
1.25 
800 
8 
5K 
100 
5 
10K 
0.5 
5 
BCE 


BC372P 
100 
100 
1 
2 
1.1 
250 
0.25 
10K 
100 
5 
8K 
0.25 
5 
CBE 


ZTX603 
100 
80 
1 
4 
1 
1000 
1 
5K 
500 
5 
0.5K 
2 
5 
CBE 


FXT603 
100 
80 
1 
4 
1 
1000 
1 
5K 
500 
5 
0.5K 
2 
5 
BCE 


ZTX602 
80 
60 
1 
4 
1 
1000 
1 
5K 
500 
5 
0.5K 
2 
5 
CBE 


BCX38A 
80 
60 
0.8 
2 
1.25 
800 
8 
0.5K 
100 
5 
lK 
0.5 
5 
CBE 


BCX38B 
80 
60 
0.8 
2 
1.25 
800 
8 
2K 
100 
5 
4K 
0.5 
5 
CBE 


BCX38C 
80 
60 
0.8 
2 
1.25 
800 
8 
5K 
100 
5 
10K 
0.5 
5 
CBE 


FXT38C 
80 
60 
0.8 
2 
1.25 
800 
8 
5K 
100 
5 
10K 
0.5 
5 
BCE 


2N6725 
60 
50 
1 
2 
1 
200 
2 
15K 
500 
5 
4K 
1 
5 
CBE 


2N6724 
50 
40 
1 
2 
1 
200 
2 
15K 
500 
5 
4K 
1 
5 
CBE 


PNP 


ZTX705 
-140 
-120 
-1 
-4 
-1.3 
-1000 
-1 
3K 
-100 
-5 
2K 
-2 
-5 
CBE 


FXn05 
-140 
-120 
-1 
-4 
-1.3 
-1000 
-1 
3K 
-100 
-5 
2K 
-2 
-5 
BCE 


ZTX704 
-120 
-100 
-1 
-4 
-1.3 
-1000 
-1 
3K 
-100 
-5 
2K 
-2 
-5 
CBE 


FXn04 
-120 
-100 
-1 
-4 
-1.3 
-1000 
-1 
3K 
-100 
-5 
2K 
-2 
-5 
BCE 


ZTX712 
-80 
-60 
cO.8 
-2 
-1.25 
-800 
-8 
5K 
-100 
-5 
10K 
-0.5 
-5 
CBE 


MPSA77P 
-60 
-60 
-0.5 
-2 
-1.5 
-100 
-0.1 
10K 
-10 
-5 
10K 
-0.1 
-5 
CBE 


E-Line Bipolar Transistors 


Medium Power Transistors (PO:' Watt) 


This range of transistors 
rated up to 1 Watt have gains specified 
up to 1 Amp. 


PART 
Vceo VCEO 
Ic 
ICM 
VCElsaU 
max @ 
hFE min@ 
hFE min@ 
fT min@ 
PIN 
- 
NO. 
Ic 
Ie 
Ic 
VCE 
Ic 
VCE 
Ic 
OUT 
V 
V 
A 
A 
V 
mA 
mA 
mA 
V 
A 
V 
MHz 
mA 
123 


NPN 


ZTX458 
400 
400 
0.3 
0.5 
0.5 
50 
6 
100 
50 
10 
15 
0.1 
10 
50 
10 
CBE 


FXT458 
400 
400 
0.3 
0.5 
0.5 
50 
6 
100 
50 
10 
15 
0.1 
10 
50 
10 
BCE 


ZTX457 
300 
300 
0.5 
1 
0.3 
100 
10 
50 
50 
10 
25 
0.1 
10 
75 
50 
CBE 


ZTX455 
160 
140 
1 
2 
0.7 
150 
15 
100 
150 
10 
- 
- 
- 
100 
50 
CBE 


FXT455 
160 
140 
1 
2 
0.7 
150 
15 
100 
150 
10 
- 
- 
- 
100 
50 
BCE 


ZTX454 
140 
120 
1 
2 
0.7 
150 
15 
100 
150 
10 
30 
0.2 
1 
100 
50 
CBE 


ZTX453 
120 
100 
1 
2 
0.7 
150 
15 
40 
150 
10 
10 
1 
10 
150 
50 
CBE 


FXT453 
120 
100 
1 
2 
0.7 
150 
15 
40 
150 
10 
10 
1 
10 
150 
50 
BCE 


ZTX452 
100 
80 
1 
2 
0.7 
150 
15 
40 
150 
10 
10 
1 
10 
150 
50 
CBE 


ZTX451 
80 
60 
1 
2 
0.35 
150 
15 
50 
150 
10 
10 
1 
10 
150 
50 
CBE 


FXT451 
80 
60 
1 
2 
0.35 
150 
15 
50 
150 
10 
10 
1 
10 
150 
50 
BCE 


ZTX450 
60 
45 
1 
2 
0.25 
150 
15 
100 
150 
10 
15 
1 
10 
150 
50 
CBE 


FXT450 
60 
45 
1 
2 
0.25 
150 
15 
100 
150 
10 
15 
1 
10 
150 
50 
BCE 


ZTX449 
50 
30 
1 
2 
0.5 
1000 
100 
100 
500 
2 
40 
2 
2 
150 
50 
CBE 


FXT449 
50 
30 
1 
2 
0.5 
1000 
100 
100 
500 
2 
40 
2 
2 
150 
50 
BCE 


PNP 


ZTX558 
-400 
-400 
-0.2 
-0.5 
-0.5 
-50 
-6 
100 
-50 
-10 
15 
-0.1 
-10 
50 
-10 
CBE 


ZTX557 
-300 
-300 
-0.5 
-1 
-0.3 
-50 
-5 
50 
-10 
-10 
50 
-0.05 
-10 
75 
-50 
CBE 


FXT557 
-300 
-300 
-0.5 
-1 
-0.3 
-50 
-5 
50 
-10 
-10 
50 
-0.05 
-10 
75 
-50 
BCE 


ZTX576 
-200 
-200 
-1 
-2 
-0.3 
-100 
-10 
50 
-10 
-10 
50 
-0.3 
-10 
100 
-50 
CBE 


ZTX556 
-200 
-200 
-0.5 
-1 
-0.3 
-50 
-5 
50 
-10 
-10 
50 
-0.05 
-10 
75 
-50 
CBE 


ZTX555 
-160 
-150 
-1 
-2 
-0.3 
-100 
-10 
50 
-10 
-10 
50 
-0.3 
-10 
100 
-50 
CBE 


FXT555 
-160 
-150 
-1 
-2 
-0.3 
-100 
-10 
50 
-10 
-10 
50 
-0.3 
-10 
100 
-50 
BCE 


ZTX554 
-140 
-125 
-1 
-2 
-0.3 
-100 
-10 
50 
-10 
-10 
50 
-0.3 
-10 
100 
-50 
CBE 


ZTX553 
-120 
-100 
-1 
-2 
-0.25 
-150 
-15 
40 
-150 
-10 
10 
-1 
-10 
150 
-50 
CBE 


FXT553 
-120 
-100 
-1 
-2 
-0.25 
-150 
-15 
40 
-150 
-10 
10 
-1 
-10 
150 
-50 
BCE 


ZTX552 
-100 
-80 
-1 
-2 
-0.25 
-150 
-15 
40 
-150 
-10 
10 
-1 
-10 
150 
-50 
CBE 


ZTX551 
-80 
-60 
-1 
-2 
-0.35 
-150 
-15 
50 
-150 
-10 
10 
-1 
-10 
150 
-50 
CBE 


FXT551 
-80 
-60 
-1 
-2 
-0.35 
-150 
-15 
50 
-150 
-;0 
10 
-1 
-10 
150 
-50 
BCE 


ZTX550 
-60 
-45 
-1 
-2 
-0.25 
-150 
-15 
100 
-150 
-10 
15 
-1 
-10 
150 
-50 
CBE 


FXT550 
-60 
-45 
-1 
-2 
-0.25 
-150 
-15 
100 
-150 
-10 
15 
-1 
-10 
150 
-50 
BCE 


ZTX549A 
-35 
-30 
-1 
-2 
-0.5 
-1000 
-100 
150 
-500 
-2 
40 
-2 
-2 
100 
-100 
CBE 


ZTX549 
-35 
-30 
-1 
-2 
-0.5 
-1000 
-100 
100 
-500 
-2 
40 
-2 
-2 
100 
-100 
CBE 


FXT549 
-35 
-30 
-1 
-2 
-0.5 
-1000 
-100 
100 
-500 
-2 
40 
-2 
-2 
100 
-100 
BCE 


Medium Power Transistors 


General purpose transistors 
designed 
for amplification 
from d.c. to radio frequencies. 


PART 
Vcso 
VCEO 
Ic 
V CElsat> max @ 
hFE 
min@ 
hFE min@ 
fTmi~ 
PIN 


NO. 
Ic 
Is 
Ic 
VCE 
Ic 
VCE 
Ic 
OUT 


V 
V 
A 
V 
mA 
mA 
mA 
V 
mA 
V 
MHz 
mA 
123 


NPN 


2N6718 
100 
100 
1 
0.35 
250 
25 
50 
250 
1 
20 
500 
1 
50 
50 
CBE 


2N6731 
100 
80 
1 
0.35 
350 
35 
100 
10 
2 
100 
350 
2 
50 
200 
CBE 


2N6717 
80 
80 
1 
0.35 
250 
25 
50 
250 
1 
20 
500 
1 
50 
50 
CBE 


MPSA06 
80 
80 
0.5 
0.25 
100 
10 
50 
10 
1 
50 
100 
1 
100 
10 
CBE 


2N6716 
60 
60 
1 
0.35 
250 
25 
50 
250 
1 
20 
500 
1 
50 
50 
CBE 


ZTX337C 
50 
45 
0.8 
0.7 
500 
50 
250 
100 
1 
170 
300 
1 
- 
- 
CBE 


2N6715 
50 
40 
1 
0.5 
1000 
100 
60 
100 
1 
50 
1000 
1 
50 
50 
CBE 


2N6714 
40 
30 
1 
0.5 
1000 
100 
60 
100 
1 
50 
1000 
1 
50 
50 
CBE 


PNP 


2N6730 
-100 
-100 
-1 
-0.35 
-250 
-25 
50 
-250 
-1 
20 
-500 
-1 
50 
-50 
CBE 


2N6732 
-100 
-80 
-1 
-0.35 
-350 
-35 
100 
-10 
-2 
100 
-350 
-2 
50 
-200 
CBE 


2N6729 
-80 
-80 
-1 
-0.35 
-250 
-25 
50 
-250 
-1 
20 
-500 
-1 
50 
-50 
CBE 


MPSA56 
-80 
-80 
-0.5 
-0.25 
-100 
-10 
50 
-10 
-1 
50 
-100 
-1 
100 
-10 
CBE 


2N6728 
-60 
-60 
-1 
-0.35 
-250 
-25 
50 
-250 
-1 
20 
-500 
-1 
50 
-50 
CBE 


ZTX537C 
-50 
-45 
-0.8 
-0.7 
-500 
-50 
250 
-100 
-1 
170 
-300 
-1 
- 
- 
CBE 


2N6727 
-50 
-40 
-1 
-0.5 
-1000 
-100 
60 
-100 
-1 
50 
-1000 
-1 
50 
-50 
CBE 


2N6726 
-40 
-30 
-1 
-0.5 
-1000 
-100 
60 
-100 
-1 
50 
-1000 
-1 
50 
-50 
CBE 


PART 
Vcso 
VCEO 
Ic 
VCE1S.'l 
max @ 
hFE min@ 
fTmin@ 
PIN 
r-- 


NO. 
Ic 
Is 
Ic 
VCE 
Ie 
OUT 


V 
V 
A 
V 
mA 
mA 
mA 
V 
MHz 
mA 
123 


NPN 


2N6517 
350 
350 
0.5 
0.5 
30 
3 
30 
30 
10 
40 
10 
CBE 


MPSA42 
300 
300 
0.5 
0.5 
20 
2.0 
40 
30 
10 
50 
10 
CBE 


FXTA42 
300 
300 
0.5 
0.5 
20 
2.0 
40 
30 
10 
50 
10 
BCE 


ZTX341 
100 
100 
0.1 
0.5 
2 
0.1 
30 
2 
1 
80 
5 
CBE 


ZTX300 
25 
25 
0.5 
0.35 
50 
5.0 
50 
10 
6 
150 
10 
CBE 


PNP 


2N6520 
-350 
-350 
-0.5 
-0.5 
-30 
-3.0 
30 
-30 
-10 
40 
-10 
CBE 


MPSA92 
-300 
-300 
-0.5 
-0.5 
-20 
-2.0 
25 
-30 
-10 
50 
-10 
CBE 


FXTA92 
-300 
-300 
-0.5 
-0.5 
-20 
-2.0 
25 
-30 
-10 
50 
-10 
BCE 


ZTX541 
-100 
-100 
-0.1 
-0.5 
-2 
-0.1 
30 
-2 
-1 
80 
-5 
CBE 


ZTX500 
-25 
-25 
-0.2 
-0.35 
-50 
-5.0 
50 
-10 
-6 
150 
-10 
CBE 


PART 
VeBo 
VeEO 
Ie 
VeElsat' max @ 
hFE min@ 
fTmin@ 
Switching 
times 
@ 
PIN 
- 
r-- 


NO. 
Ie 
'B 
Ie 
VeE 
Ie 
ton 
toff 
Ie 
OUT 


V 
V 
A 
V 
mA 
mA 
mA 
V 
MHz 
mA 
ns 
ns 
mA 
123 


NPN 


MPS2222A 
75 
40 
0.8 
0.3 
150 
15 
100 
150 
10 
300 
20 
35 
285 
150 
CBE 


ZTX360 
60 
40 
1 
0.6 
500 
50 
25 
500 
1 
200 
50 
40 
75 
500 
CBE 


ZTX314 
40 
15 
0.5 
0.5 
100 
10 
20 
100 
1 
500 
10 
12 
18 
10 
CBE 


MPS2369A 
40 
15 
0.5 
0.2 
10 
1 
20 
100 
1 
- 
- 
12 
18 
10 
CBE 


PNP 


MPS2907A 
-60 
-60 
-0.6 
-0.4 
-150 
-15 
100 
-150 
-10 
200 
-50 
50 
110 
-150 
CBE 


ZTX51 0 
-12 
-12 
-0.2 
-0.5 
-100 
-10 
40 
-30 
-0.5 
400 
-30 
60 
90 
-30 
CBE 


Low Noise Transistors 


These transistors 
are characterised 
for low noise, low level amplification 
and are ideally 
suited 
for audio pre-amplifiers 
and instrumentation, 
as well as universal 
applications. 


PART 
VeBo 
VeEo 
Ie 
VeElsall max @ 
hFEmin@ 
fTmin@ 
Noise 
figures 
max 
PIN 
- 


NO. 
Ie 
IB 
Ie 
VeE 
Ie 
@ 
Ie 
f 
OUT 


V 
V 
A 
V 
mA 
mA 
mA 
V 
MHz 
mA 
dB 
~ 
Hz 
123 


NPN 


ZTX384C 
45 
30 
0.2 
0.25 
10 
0.5 
250 
2 
5 
150 
10 
4 
200 
30-15K 
CBE 


PNP 


ZTX214C 
-45 
-30 
-0.2 
-0.25 
-10 
-0.5 
350 
-2 
-5 
200 
-10 
2 
-200 
30-15K 
CBE 


RF Transistors 
These transistors 
are designed 
for small signal 
amplification 
from 
RF to VHF/UHF frequencies. 


Applications 
areas include cordless telephones 
and keyless entry systems 


PART 
VCBO 
VCEO 
fT min@ 
Max noisefigure 
Cabo 
hFE 
@ 
Gpo 
Po 
PIN 
- 
- 


NO. 
Ic 
N 
Ic 
f 
max 
Ic 
min 
OUT 
V 
V 
MHz 
mA 
dB 
mA 
MHz 
pF 
min 
max 
mA 
dB 
mW 
123 


NPN 


MPSH10P 
30 
25 
650 
4 
5 
2 
500 
0.65 
60 
- 
4 
- 
500 
CEB 


ZTX325 
30 
15 
1300 
25 
5 
2 
500 
0.85* 
20 
125 
25 
- 
350 
CBE 


ZTX320 
30 
15 
600 
4 
6 
1 
60 
1.7 
20 
300 
3 
15* 
300 
CBE 


ZTX321 
30 
15 
600 
4 
6 
1 
60 
1.7 
20 
300 
3 
15* 
300 
CBE 


ZTX322 
30 
15 
600 
4 
6 
1 
60 
1.7 
20 
150 
3 
15* 
300 
CBE 


ZTX323 
30 
15 
600 
4 
6 
1 
60 
1.7 
100 
300 
3 
15* 
300 
CBE 


MPS5179 
20 
12 
900 
5 
5 
1.5 
200 
1 
25 
250 
3 
15 
500 
CBE 


Avalanche Transistors 
Specifically 
designed 
to operate 
in the avalanche 
mode. Suitable 
for pulsing 
laser diodes, 
pulse 


generators 
and other applications 
requiring 
very fast edges. 


PART 
VCBO 
VCEO 
ICM 
ISB @ 
hFE min@ 
fT 
@ 
Po 
PIN 
,-- 
- 


NO. 
Vc 
CCE 
Ic 
min 
Ic 
OUT 


V 
V 
A 
A 
V 
nF 
mA 
MHz 
mA 
mW 
123 


NPN 


ZTX415 
260 
100 
60 
25 
250 
0.62 
25 
10 
40 
0.01 
680 
CBE 


ZTX413 
150 
50 
50 
31 
130 
4.7 
50 
10 
150* 
10 
500 
CBE 


T092 Devices 
The following 
range of T092 are available to cover the applications 
not requiring 
the extra power 
dissipation 
or smaller 
package size 
offered 
by E-Line 


PART 
VeBo 
VeEo 
Ie 
VeE(sa,)max @ 
hFEm~ 
fT 
Po 
PIN 


NO. 
Ie 
IB 
Ie 
min 
OUT 


V 
V 
mA 
V 
mA 
mA 
mA 
MHz 
mW 
123 


NPN 


MPSA44 
400 
400 
300 
0.75 
50 
5 
40 
100 
- 
625 
EBC 


BC639 
80 
80 
1000 
0.50 
500 
50 
40 
150 
200* 
800 
ECB 


MPS6601 
25 
25 
1000 
0.60 
1000 
100 
30 
1000 
100 
625 
EBC 


BC368 
25 
20 
10000 
0.50 
1000 
100 
60 
1000 
65 
800 
ECB 


PNP 


MPSA94 
-400 
-400 
-300 
-0.75 
-50 
-5 
40 
-100 
20* 
625 
EBC 


BC640 
-80 
-80 
-1000 
-0.50 
-500 
-50 
40 
-150 
200* 
800 
ECB 


MPS6651 
-25 
-25 
-1000 
-0.60 
-1000 
-100 
30 
-1000 
100 
625 
EBC 


BC369 
-25 
-20 
-1000 
-0.50 
-1000 
-100 
60 
-1000 
65 
800 
ECB 


*Typieal 
values 


Darlington Transistors 


PART 
VeBo 
VeEo 
Ie 
VeE1,all max @ 
hFE min@ 
fT 
Po 
PIN 


NO. 
Ie 
IB 
Ie 
OUT 
V 
V 
mA 
V 
mA 
mA 
mA 
MHz 
mW 
123 


NPN 


BC372 
100 
100 
1000 
1.0 
250 
0.25 
10K 
250 
100 
625 
EBC 


MPSA12P 
20 
500 
1.0 
10 
0.01 
20K 
10 
- 
625 
EBC 


PNP 


MPSA77 
-60 
-60 
-500 
-1.5 
-100 
-0.10 
10K 
-250 
- 
625 
EBC 


PART 
VCBO 
VCEO 
Ie 
VCElsallmax @ 
hFEm~ 
fT 
Po 
PIN 


NO. 
Ie 
IB 
Ie 
OUT 
V 
V 
mA 
V 
mA 
mA 
mA 
MHz 
mW 
123 


NPN 


MPSH10 
30 
25 
25 
0.5 
4 
0.4 
60 
4 
650 
350 
BEC 


T0126 Devices 
For applications 
requiring 
a higher 
power 
dissipation 
Zetex has 


made available 
its high current, low saturation 
devices in the T0126 


package. When 
used with 
a heat sink the devices 
are capable 
of 


dissipating 
up to 25 Watts. 


Typical 
applications 
areas are low 
drop 
out voltage 
regulators, 


DC·DC convertors 
and motor drivers. 


PART 
Vceo 
VCEO 
Ic 
ICM 
V CEI.all 
max @ 
hFE 
min@ 
hFE 
min@ 
fTtyp@ 
PIN 


- 


NO. 
Ic 
'e 
Ic 
VCE 
Ic 
VCE 
Ic 
OUT 


V 
V 
A 
A 
V 
A 
mA 
A 
V 
A 
V 
MHz 
mA 
123 


NPN 


ZBD857 
330 
300 
3 
4 
0.31 
3 
600 
100 
0.5 
10 
15 
2 
10 
80 
100 
BCE 


ZBD853 
200 
100 
4 
10 
0.25 
4 
400 
100 
2.0 
2 
20 
10 
2 
130 
100 
BCE 


ZBD849 
80 
30 
5 
20 
0.28 
5 
200 
100 
1.0 
1 
30 
20 
2 
100 
100 
BCE 


PNP 


ZBD957 
-330 
-300 
-1 
-2 
-0.29 
-1 
-300 
100 
-0.5 
-10 
90 
-1 
-10 
85 
-100 
BCE 


ZBD953 
-140 
-100 
-4 
-10 
-0.47 
-4 
-400 
100 
-1.0 
-1 
30 
-4 
-1 
125 
-100 
BCE 


ZBD949 
-50 
-30 
-5 
-20 
-0.45 
-5 
-300 
100 
-1.0 
-1 
75 
-5 
-1 
100 
-100 
BCE 


OT SWlllOlIII 'y dllU 
dl IIf"" 
Y'"l:f 
u •••!Y.lQ.~.f~I. 
J~<>(;t:!~f?I~gy 
. 
. 


fast switching 
speed are desired. They combine the current 
handling 
capabilities 
of bipolar 
transistors with the high input impedance and negative temperature coefficients of FETs. 


Having considered the various MOSFET technologies available, Zetex has adopted two versions 
of the vertical DMOSFET structure. An interdigitated approach is used for high frequency devices, 
whilst when a lower on resistance is required a cell based design is used. Having these two 
approaches gives Zetex the flexibility 
to address a wider market. 


Zetex DMOS Process 
For the N channel device an N- epitaxial layer is grown on an N+ substrate. Next a series of P+ 
body regions are diffused into the epitaxial layer to give a good avalanche performance and to 
improve the safe operating area. A high quality passivated gate oxide is then grown and coated 
with polysilicon to form the gate. Self aligned against this gate ate the P- body and N+ source 
regions, so that in the on state the length of the surface channel is the difference between the body 
and source sideways diffusions. This self alignment provides a structure which combines the low 
resistance associated with short channels with consistent device characteristics. Next the source 
and gate metallisations are deposited on the top surface, whilst the drain contact is made to the 
bottom surface. Finally an insulating 
layer is deposited on the top surface to help protect the 
devices. 


Both Nand Pchannel devices are available. However, asthe mobility ofthe majority carriers within 
P type devices is lower a larger die is required to achieve the same on-resistance and current 
rating. 


Poly-Silicon Gate 


N+ Source Region 


Thermal Runaway 
The devices do not exhibit thermal runaway or thermally 
induced secondary breakdown. 


Carrier mobility 
in a MOSFET channel region decreases with temperature. 
If localized heating 
occurs in a MOSFETthe carrier mobility decreases in the region affected, and as a consequence, 
the localized current reduces. The negative feedback mechanism forces overload currents to be 
uniformly distributed within the transistor. 
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Increase 
in MOSFET SOA 
performance 
over Bi-polar 


transistors 
- due to no 
thermally 
induced 
secondary 
breakdown 
Chip limitation 
on voltage 


Temperature Stability 
The transconductance and switching times of these MOSFETschange very little with temperature 
compared to bipolar transistors. 


Fast Switching Speeds 
MOSFETsare majority-earrier 
devices, and consequently do not exhibit minority carrier storage 
delays. Switching times are ultra-fast, primarily being determined by the device capacitances and 
the drive circuitry. 
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High Input Impedance 
By virtue of the insulated gate structure, input currents are very low, typically a few pico amps at 
25°C.Essentially this device is voltage controlled so it can be driven directly by logic. 


High Gain 
Current gains are generally in the range 105 to 106. 


Linearity of Transfer Characteristics 
Above the threshold voltage, the relationship 
between drain current and gate voltage in these 
short channel devices is approximately linear. In other words, the device transconductance, which 
is the rate of change of drain current with gate voltage, becomes constant at high drain currents. 
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Typical MOSFET Characteristics 


Avalanche Capability 
If these MOSFETsare biased so that for a short period their drain-source breakdown voltage is 
exceeded they can safely dissipate a rated current and energy. This often occurs when driving 
inductive loads, so in many cases these can be driven without the need for a catch diode. 


Product Advantages for Circuit Design 
1. Less peripheral components are required than in the case of bipolar types leading to reduced 
design time, less complexity and lower cost. 


2. Can be easily connected in parallel to obtain very high current handling performance without 
the problem related to bipolar transistors, that of base current sharing resistors. 


3. Improved reliability due to temperature stability and freedom from thermally induced secondary 
breakdown. 


4. Avalanche ratings can remove the need for catch-diodes. 


5. Higher frequency operation can improve the efficiency of the application. 


MOSFET Devices 
This comprehensive range of MOSFET'sis optimised for low 
on-resistance whilst maintaining a fast switching performance. 
Application areasvary from dialler circuits in electronictelephones, 
automotive 
solenoid 
drivers, 
DC-DC converters 
to general 
switching circuits. 
,p 
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E-Line 
TQ92 Compatible 


Low Threshold MOSFETs 
The following devices have low threshold voltages making them ideal for battery powered 
applications, direct interfacing to logic level components and other applications where the 
available drive voltage is low. 


PART 
BVoss 
'0 
10M 
VGS(th) @ 
RoS(on) 
@ 
Ciss 
PIN 


NO. 
min 
max 
10 
max 
10 
VGS 
max 
OUT 
V 
mA 
A 
V 
V 
mA 
Q 
mA 
V 
pF 
123 


N-CHANNEL 


ZVNL535A 
350 
90 
0.8 
0.5 
1.5 
1 
40 
50 
3 
70 
DGS 


ZVN4424A 
240 
260 
1 
0.8 
1.8 
1 
6 
100 
2.5 
200 
DGS 


ZVN4424C 
240 
260 
1 
0.8 
1.8 
1 
6 
100 
2.5 
200 
GDS 


ZVNL120A 
200 
180 
2 
0.5 
1.5 
1 
10 
125 
3 
85 
DGS 


ZVNL120C 
200 
180 
2 
0.5 
1.5 
1 
10 
125 
3 
85 
GDS 


ZVNL110A 
100 
320 
6 
0.75 
1.5 
1 
4.5 
250 
5 
75 
DGS 


P-CHANNEL 


ZVP4424A 
-240 
-200 
-1 
-0.7 
-2.0 
-1 
11 
-100 
-3.5 
200 
DGS 


ZVP4424C 
-240 
-200 
-1 
-0.7 
-2.0 
-1 
11 
-100 
-3.5 
200 
GDS 


ZVP4105A 
-50 
-175 
-0.52 
-0.8 
-2.0 
-1 
10 
-100 
-5 
40 
DGS 


Avalanche Rated MOSFET 
Developed particularly for driving relays in automotive applications where the avalanche 
capability removesthe needfor additional protection components. 


PART 
BVoss 
10 
10M 
VGS(th) @ 
Ros(on) 
@ 
Ciss 
PIN 


NO. 
min 
max 
10 
max 
10 
VGS 
max 
OUT 
V 
mA 
A 
V 
V 
mA 
Q 
mA 
V 
pF 
123 


ZVN4206AV 
60 
600 
8 
1.3 
3 
1 
1.5 
500 
5 
100 
DGS 


PART 
BVoss 
10 
10M 
VGS(th) @ 
ROS(On) 
@ 
Ciss 
PIN 
- 
NO. 
min 
max 
10 
max 
10 
VGS 
max 
OUT 


V 
mA 
A 
V 
V 
mA 
n 
mA 
V 
pF 
123 


N-CHANNEl 


ZVN0545A 
450 
90 
0.6 
1 
3 
1 
50 
100 
10 
70 
DGS 


ZVN0540A 
400 
90 
0.6 
1 
3 
1 
50 
100 
10 
70 
DGS 


ZVN2535A 
350 
90 
1 
1 
3 
1 
35 
100 
10 
70 
DGS 


ZVN0535A 
350 
90 
0.6 
1 
3 
1 
50 
100 
10 
70 
DGS 


ZVN0124A 
240 
160 
2 
1 
3 
1 
16 
250 
10 
85 
DGS 


ZVN2120A 
200 
180 
2 
1 
3 
1 
10 
250 
10 
85 
DGS 


ZVN2120C 
200 
180 
2 
1 
3 
1 
10 
250 
10 
85 
GDS 


BS107P 
200 
120 
2 
- 
- 
- 
23 
25 
2.6 
- 
DGS 


BS107PT 
200 
120 
2 
- 
- 
- 
28 
20 
2.6 
- 
DGS 


ZVN0120A 
200 
160 
2 
1 
3 
1 
16 
250 
10 
85 
DGS 


ZVN4310A 
100 
900 
12 
1 
3 
1 
0.65 
1500 
5 
350 
DGS 


ZVN4210A 
100 
450 
6 
0.8 
2.4 
1 
1.8 
500 
5 
100 
DGS 


ZVN2110A 
100 
320 
6 
0.8 
2.4 
1 
4 
1000 
10 
75 
DGS 


ZVN2110C 
100 
320 
6 
0.8 
2.4 
1 
4 
1000 
10 
75 
GDS 


ZVN3310A 
100 
200 
2 
0.8 
2.4 
1 
10 
500 
10 
40 
DGS 


ZVN1409A 
90 
10 
0.04 
0.8 
2.4 
0.1 
250 
5 
10 
6.5 
DGS 


ZVN4306A 
60 
1100 
20 
1.3 
3 
1 
0.45 
1500 
5 
350 
DGS 


ZVN4206A 
60 
600 
8 
1.3 
3 
1 
1.5 
500 
5 
100 
DGS 


ZVN4206C 
60 
600 
8 
1.3 
3 
1 
1.5 
500 
5 
100 
GDS 


ZVN2106A 
60 
450 
8 
0.8 
2.4 
1 
2 
1000 
10 
75 
DGS 


2N7000P 
60 
200 
0.5 
0.8 
3 
1 
5 
500 
10 
60 
DGS 


ZVN3306A 
60 
270 
3 
0.8 
2.4 
1 
5 
500 
10 
35 
DGS 


VN10LP 
60 
270 
3 
0.8 
2.5 
1 
7.5 
200 
5 
60 
DGS 


BS170P 
60 
270 
3 
0.8 
3 
1 
5 
200 
10 
60 
DSG 


PART 
BVoss 
10 
10M 
VGSlth) @ 
ROSien) 
@ 
Ciss 
PIN 
- 


NO. 
min 
max 
10 
max 
10 
VGS 
max 
OUT 


V 
mA 
A 
V 
V 
mA 
n 
mA 
V 
pF 
123 


P-CHANNEL 


ZVP0545A 
-450 
-45 
-0.4 
-1.5 
-4.5 
-1 
150 
-50 
-10 
120 
DGS 


ZVP0540A 
-400 
-45 
-0.4 
-1.5 
-4.5 
-1 
150 
-50 
-10 
120 
DGS 


ZVP0535A 
-350 
-50 
-0.48 
-1.5 
-4.5 
-1 
100 
-50 
-10 
120 
DGS 


ZVP2120A 
-200 
-120 
-1.2 
-1.5 
-4.5 
-1 
25 
-150 
-10 
100 
DGS 


ZVP2120C 
-200 
-120 
-1.2 
-1.5 
-4.5 
-1 
25 
-150 
-10 
100 
GDS 


ZVP0120A 
-200 
-110 
-1 
-1.5 
-4.5 
-1 
32 
-125 
-10 
100 
DGS 


ZVP1320A 
-200 
-70 
-0.4 
-1.5 
-4.5 
-1 
80 
-50 
-10 
50 
DGS 


ZVP2110A 
-100 
-230 
-3 
-1.5 
-4.5 
-1 
8 
-375 
-10 
100 
DGS 


ZVP2110C 
-100 
-230 
-3 
-1.5 
-4.5 
-1 
8 
-375 
-10 
100 
GDS 


ZVP3310A 
-100 
-140 
-1.2 
-1.5 
-4.5 
-1 
20 
-150 
-10 
50 
DGS 


ZVP2106A 
-60 
-280 
-4 
-1.5 
-4.5 
-1 
5 
-500 
-10 
100 
DGS 


ZVP2106C 
-60 
-280 
-4 
-1.5 
-4.5 
-1 
5 
-500 
-10 
100 
GDS 


ZVP3306A 
-60 
-160 
-1.6 
-1.5 
-4.5 
-1 
14 
-200 
-10 
50 
DGS 


BS250P 
-45 
-230 
-3 
-1.0 
-3.5 
-1 
14 
-200 
-10 
60 
DGS 
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PART 
BVoss 
10 
10M 
VGS(th) @ 
ROSien) 
@ 
Ciss 
PIN 
- 


NO. 
min 
max 
10 
max 
10 
VGS 
max 
OUT 
V 
mA 
A 
V 
V 
mA 
n 
mA 
V 
pF 
123 


N-CHANNEL 


VN2222LL 
60 
150 
1.0 
0.6 
2.5 
1 
7.5 
500 
10 
60 
SGD 


2N7000 
60 
200 
0.5 
0.8 
3.0 
1 
5.0 
500 
10 
60 
SGD 


Introduction 
Zetex IGBTs are driven as easily as MOSFETs yet they have current ratings which can exceed 
similar sized bipolars and Darlingtons.With fast switching and high breakdown voltages they are 
rapidly replacing bipolar transistors in many higher voltage applications. 


Processing 
This is similar to the DMOSFET apart from the alternative substrate. Zetex IGBTscontain 'lifetime 
killers' which make them fast switching and a unique 'zig-zag' design which provides a high pulse 
current rating. 


High current capability 
Typically an IGBT has an equivalent on resistance of a tenth of a similar sized DMOSFET, and 
consequently a much higher continuous and pulse current capability. 


Fast switching 
The IGBT has virtually 
no storage time. Rise and fall times have been minimized to give a fast 
sWitching device. 


MOS gate drive 
The high input impedance ofthe MOS gate provides an essentially voltage controlled device. This 
can be directly driven by logic. 


Low input capacitance 
IGBTs have a much lower input capacitance than an equivalent MOSFET because the die area is 
a lot smaller. 


PART 
BVoss 
10 
10M 
VGS(thl @ 
ROS(onl 
@ 
ton 
toll 
PIN 
NO. 
- 
min 
max 
10 
max 
10 
VGS 
max 
max 
OUT 
V 
A 
A 
V 
V 
mA 
n 
A 
V 
ns 
ns 
123 


N-CHANNEL 


ZCN0545A 
450 
0.32 
2 
1 
3 
1 
6 
>0.5 
10 
150 
300 
DGS 


PART 
BVoss 
10 
10M 
VGS(thl @ 
ROS(on) 
@ 
PIN 
NO. 
min 
max 
10 
max 
10 
VGS 
OUT 
V 
A 
A 
V 
V 
mA 
n 
A 
V 
123 


N-CHANNEL 


ZCN9150A 
500 
0.32 
4 
1 
3 
1 
6 
>0.5 
10 
DGS 


Industry 
letex 
Type 
Alternative 


2N7000 
2N7000 


2N7007 
ZVN0124A 


2N7008 
VN10LP 


B5107 
B5107P 


B5107A 
ZVN4424C 


B5170 
B5170P 


B5208 
ZVP4424A 


B5250 
B5250P 


B5270 
ZVN2106A 


B5N205A 
ZVN4424A 


B5N205 
ZVN4424C 


B5N254 
ZVN4424C 


B5N254A 
ZVN4424A 


B5P204 
ZVP4424C 


B5P204A 
ZVP4424A 


B5P254 
ZVP4424C 


B5P254A 
ZVP4424A 


B55100 
ZVN2110A 


B55101 
ZVN0124A 


B55110 
ZVP4105A 


B55124 
ZVN0540A 


B5588 
ZVN4424C 


B5589 
ZVN4424C 


B5592 
ZVP4424C 


B5598 
ZVNL110A 


B5DOA 
ZVN2110A 


B5D2A 
ZVN3310A 


B5D4A 
ZVN2120A 


B5D6A 
ZVN2120A 


MPF6659 
ZVN4206A 


MPF6660 
ZVN2106A 


MPF6661 
ZVN2110A 


MPF89 
ZVN2120A 


MPF910 
ZVN2106A 


MPF930 
ZVN4206A 


Industry 
letex 
Type 
Alternative 


MPF960 
ZVN4206A 


MPF990 
ZVN4210A 


NDF7000A 
ZVN2106A 


PH6659 
ZVN4206A 


PH6660 
ZVN2106A 


PH6661 
ZVN2110A 


5N7000 
2N7000 


5P0610L 
ZVP4105A 


TN0106N3 
ZVNL110A 


TN0110N3 
ZVNL110A 


TN0520N3 
ZVNL120A 


TN0524N3 
ZVN4424A 


TN0535N3 
ZVNL535A 


TN0620N3 
ZVN4424A 


TN0624N3 
ZVN4424A 


TP0610L 
ZVP4105A 


TP0616N3 
ZVP4424A 


TP0620N3 
ZVP4424A 


VN0104N3 
ZVN2106A 


VN0106N3 
ZVN2106A 


VN0109N3 
ZVN2110A 


VN0116N3 
ZVN2120A 


VN0120N3 
ZVN2120A 


VN0300L 
ZVN4206A 


VN0535N3 
ZVN2535A 


VN0540N3 
ZVN0540A 


VN0545N3 
ZVN0545A 


VN0603L 
ZVN2106A 


VN0606L 
ZVN2106A 


VN0610LL 
ZVN3306A 


VN0808L. 
ZVN2110A 


VN10KN3 
VN10LP 


VN10LM 
VN10LP 


VN1206L 
ZVN2110A 


VN1210L 
ZVN2120A 


Industry 
letex 
Type 
Alternative 


VN1304N3 
ZVN3306A 


VN1306N3 
ZVN3306A 


VN1310N3 
ZVN3310A 


VN1706L 
ZVN4424A 


VN1710L 
ZVN2120A 


VN2010L 
ZVN2120A 


VN2020L 
ZVN2120A 


VN2106N3 
ZVN2106A 


VN2110N3 
ZVN2110A 


VN2206N3 
ZVN4306A 


VN2210N3 
ZVN4310A 


VN2222LL 
VN2222LL 


VN2406L 
ZVN4424A 


VN2410L 
ZVN4424A 


VN45350L 
ZVN0545A 


VP0104N3 
ZVP2106A 


VP0106N3 
ZVP2106A 


VP0109N3 
ZVP2110A 


VP0116N3 
ZVP2120A 


VP0120N3 
ZVP2120A 


VP0300B 
ZVP2106A 


VP0300L 
ZVP2106A 


VP0545N3 
ZVP0545A 


VP0610L 
ZVP2106A 


VP0808L 
ZVP2110A 


VP1008L 
ZVP2110A 


VP1304N3 
ZVP3306A 


VP1306N3 
ZVP3306A 


VP1310N3 
ZVP3310A 


VP2020L 
ZVP2120A 


VP2104N3 
ZVP2106A 


VP2106N3 
ZVP2106A 


VP2110N3 
ZVP2110A 


VP2410L 
ZVP4424A 
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_ Tuner Diodes 
2-33 


Tuner Diodes 


Two types of tuner diode are available 
from Zetex. The conventional 
abrupt 
tuner 
diode 
and the 
hyperabrupt 
tuner 
diode: 
the 
latter 
having 
a greater capacitance 
ratio for a given voltage 
change. 


Typical application 
areas for these diodes are remote tuning control, 
automatic 
frequency 
control 
and octave tuning 
in mobile 
systems. 


E-Line 
1092 Compatible 


PART 
VR 
IF 
Nominal 
Capacitance 
in pF 
Minimum 
Capacitance 
Ratio 
PIN 
Q 
OUT 
NO. 
@VR=2V, 
f=lMHz 
@VR=3V 
C./Cw f=lMHz 


V 
mA 
min 
nom 
max 
f=50MHz 
min 
max 
1 
2 


ZC820 
25 
200 
8 
10 
12 
300 
5 
6.5 
K 
A 


ZC821 
25 
200 
12 
15 
18 
300 
5 
6.5 
K 
A 


ZC822 
25 
200 
17.6 
22 
26.4 
200 
5 
6.5 
K 
A 


ZC823 
25 
200 
26.4 
33 
39.6 
200 
5 
6.5 
K 
A 


ZC824 
25 
200 
37.6 
47 
56.4 
200 
5 
6.5 
K 
A 


ZC825 
25 
200 
54.4 
68 
81.6 
100 
5 
6.5 
K 
A 


ZC826 
25 
200 
80 
100 
120 
100 
5 
6.5 
K 
A 


PART 
VR 
Nominal 
Capacitance 
in pF 
Minimum 
Capacitance 
ratio 
PIN 
@VR=4V, 
f=lMHz 
Q 
C/C;w, f=1MHz 
OUT 
NO. 
@VR=4V 


V 
min 
nom 
max 
f=50MHz 
min 
1 
2 


ZC744 
30 
13.5 
15 
16.5 
400 
2.8 
K 
A 


Schottky Barrier Diodes 
The characteristics of these devices are fast switching speed, low forward turnon voltage, low 
stored charge, low reverse leakage current and high rectification efficiency. Applications 
include 
high and low level detectors, mixing and modulation 
in the U.H.F. region, also pulse shaping, 
voltage clamping and any uses requiring picosecond switching times. 


PART 
VBR 
VF 
IR 
max@ 
IF 
min@ 
CT 
PIN OUT 
min@ 
max@ 
@VR=OV 


NO. 


IR=10~ 
IF=lmA 
VR 
VF 
f=lMHz 


V 
mV 
nA 
V 
mA 
V 
max pF 
1 
2 


ZC2800 
70 
410 
200 
50 
15 
1 
2 
K 
A 


ZC2811 
15 
410 
100 
10 
20 
1 
1.2 
K 
A 


ZC5800 
50 
410 
200 
35 
15 
1 
2 
K 
A 


High Speed Switching Dual Diodes 
These dual diodes have been optimised for use in fast switching and phase detecting applications. 


PART 
VRRM 
IFlavl 
IFSM 
IR@ 
VF 
max@ 
trr 
PIN OUT 


VRRM 
- 
NO. 


DESCRIPTION 
max 
max 
max 
max 
IF 
max 
1 
2 
3 


V 
mA 
A 
~ 
V 
mA 
ns 


ZDX6 
Series 
diode 
pair 
70 
250 
1.5 
1 
0.855 
10 
6 
Kl-A1K2-A2 


ZDX2F 
Common 
cathode 
30 
250 
1.5 
1 
1.2 
100 
3 
K1K2-Al-A2 


ZDX2R 
Common 
anode 
30 
250 
1.5 
1 
1.2 
100 
4 
A1A2-Kl-K2 


ZDX5 
Series 
diode 
pair 
30 
250 
1.5 
1 
0.855 
10 
6 
Kl-A1K2-A2 


ZDX1F 
Common 
cathode 
15 
250 
1.5 
1 
1.2 
100 
3 
K1K2-Al-A2 


ZDX1R 
Common 
anode 
15 
250 
1.5 
1 
1.2 
100 
4 
A1A2-Kl-K2 


Low Leakage Dual Diodes 
Designed specifically for applications requiring low leakage. 


PART 
VRRM 
IF1av) 
IFSM 
VF@ 
trr 
~r 
IR@ 
PIN 
max 
max 
max 
IF=200mA 
max 
max 
VRRM 
OUT 


NO. 


DESCRIPTION 
V 
mA 
A 
maxV 
ns 
ns 
max 
nA 
1 
2 
3 


ZDX4F 
Common 
cathode 
100 
250 
3 
1.4 
400 
10 
5 
K1K2-Al-A2 


ZDX4R 
Common 
anode 
100 
250 
3 
1.4 
400 
10 
5 
A1A2-Kl-K2 


ZDX3F 
Common 
cathode 
50 
250 
3 
1.4 
400 
10 
5 
K1K2-Al-A2 


ZDX3R 
Common 
anode 
50 
250 
3 
1.4 
400 
10 
5 
A1A2-Kl-K2 


This section contains data on devices from the selection 
tables. Some 


changes to earlier published 
data have been made. The data presented 


here supersedes all previous 
specifications. 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 94 
FEATURES 


* 
350 Volt VCEO 


* 
Gain of 15 at Ic=100mA 
~; 


E 


E-Line 


TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VeBo 
350 
V 


Collector-Emitter 
Voltage 
Vceo 
350 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Base Current 
IB 
250 
mA 


Continuous 
Collector 
Current 
Ie 
500 
mA 


Power Dissipation 
at Tamb= 25°C 
PIal 
680 
mW 


Operating 
and Storage Temperature 
Range 
T:Tst" 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlCBO 
350 
V 
Ic=1001lA, 'e=0 
Voltage 


Collector-Emitter 
V(BRICEO 
350 
V 
1c=1mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BRlEBO 
5 
V 
1e=1OIlA,Ic=0 
Voltage 


Collector 
Cut-Off Current 
IrAn 
50 
nA 
Vrg=250V, I~O 


Emitter Cut-Off Current 
lEBO 
50 
nA 
VEg=5V, Ic=0 


Collector-Emitter 
Saturation 
VCE(Sall 
0.3 
V 
'c=10mA,Ig=1mA* 


Voltage 
0.35 
V 
1c=20mA, 19=2mA* 


0.5 
V 
1c=30mA,Ig=3mA* 


1.0 
V 
1c=50mA,Ia=5mA* 


Base-Emitter 
VBE(satl 
0.80 
V 
1c=10mA, 19=1mA* 


Saturation 
Voltage 
0.85 
V 
1c=20mA,Ig=2mA* 


0.90 
V 
1c=30mA, 19=3mA* 


Base-Emitter 
Turn-On 
VBE(onl 
2.0 
V 
1c=100mA, Vce=10V* 


Voltage 


Static Forward Current 
hFE 
20 
1c=1mA, Vce=10V 
Transfer 
Ratio 
30 
1c=10mA, Vee=10V* 


30 
200 
1c=30mA, Vee=10V* 


20 
200 
1c=50mA, Vee=10V* 


15 
1c=100mA, Vce=10V* 


Transition 
Frequency 
fT 
40 
MHz 
'c=10mA, Vee=20V, f=20MHz 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
350 Volt VCEO 


* 
Gain of 15 at Ic=-100mA 


C 
BE 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-350 
V 


Collector-Emitter 
Voltage 
VCEO 
-350 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Base Current 
IB 
-250 
mA 


Continuous 
Collector 
Current 
Ic 
-500 
mA 


Power Dissipation 
at Tamb= 25°C 
Ptot 
680 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-350 
V 
1c=-100!!A IE=O 


Voltage 


Collector-Emitter 
VIBRlCEO 
-350 
V 
1c=-lmA 
IB=O* 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-5 
V 
IE=-lOllA, Ic=0 


Voltage 


Collector 
Cut-Off 
Current 
leBo 
-50 
nA 
VcFf"'-250V,IF"'0 


Emitter Cut-Off Current 
I~Rn 
-50 
nA 
VEFf"'-4V,Ic=O 


Collector-Emitter 
Saturation 
VCEISaIl 
-0.3 
V 
1c=-10mA IB=-lmA* 
Voltage 
-0.35 
V 
1c=-20mA IB=-2mA * 
-0.5 
V 
1c=-30mA,IB=-3mA* 
-1.0 
V 
Ic=-50mA,IB=-5mA* 


Base-Emitter 
VBElsaIl 
-0.80 
V 
1c=-10mA IB=-lmA* 
Saturation 
Voltage 
-0.85 
V 
1c=-20mA, IB=-2mA * 
-0.90 
V 
1c=-30mA IB=-3mA * 


Base-Emitter 
Turn-On 
VBElonl 
-2.0 
V 
1c=-100mA, Vce=-10V* 
Voltage 


Static Forward Current 
hFE 
20 
1c=-lmA 
Vce=-10V 


Transfer 
Ratio 
30 
1c=-10mA, Vce=-10V* 


30 
200 
1c=-30mA, Vce=-1OV* 


20 
200 
1c=-50mA, Vce=-l OV* 


15 
1,..=-100mA,VrF"'-10V* 


Transition 
Frequency 
fr 
40 
MHz 
1c=-10mA Vce=-20V, 
f=20MHz 


*Measured 
under pulsed conditions. 
Pulse width=300!!s. 
Duty cycle S2% 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 
* 
40 Volt VeEo 


* 
Gain of 50 at le= 1 Amp 


* 
PIOI= 1 Watt 


2N6714 
2N6715 
~f 


E 
E-line 
TOO2Compatible 


PARAMETER 
SYMBOL 
2N6714 
2N6715 
UNIT 


Collector-Base 
Voltage 
VCBO 
40 
50 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
40 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
2N6714 
2N6715 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
V(BR)CBO 
40 
50 
V 
1c=1mA,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
V(BR)CEO 
30 
40 
V 
1c=10mA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
V(BR)EBO 
5 
5 
V 
IE=1mA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
!!A 
Vce=40V,IE=0 
Current 
0.1 
!!A 
Vce=50V,IE=0 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
!!A 
VEe=5V, Ic=0 
Current 


Collector-Emitter 
VCElsat) 
0.5 
0.5 
V 
1c=1A, IB=100mA* 


Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
1.2 
1.2 
V 
1c=1A, VC~1V* 
Voltage 


Static Forward 
hFE 
55 
55 
1c=10mA, Vc~1V* 


Current Transfer 
Ratio 
60 
60 
1c=100mA, Vc~1V* 


50 
250 
50 
250 
1c=1A, VC~1V* 


Transition 
fr 
50 
500 
50 
500 
MHz 
1c=50mA, Vc~10V 
Frequency 


Collector 
Base 
CCB 
30 
30 
pF 
Vc~10V, 
f=1MHz 
Capacitance 


2N6716 
2N6717 
2N6718 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 94 
FEATURES 


* 
100VoltVCEO 


* 
Gain of 20 at Ic = 0.5 Amp 


* 
Ptot=1 Watt 
c,; 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
2N6716 
2N6717 
2N6718 
UNIT 


Collector-Base 
Voltage 
VCBO 
60 
80 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
80 
100 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at T8mb=25·C 
PIOI 
1 
W 


Operating 
and Storage Temperature 
Range 
T:Tsto 
-55 to +200 
·C 


PARAMETER 
SYMBOL 
2N6716 
2N6717 
2N6718 
UNIT 
CONDITIONS. 


MIN. 
MAX 
MIN. 
MAX 
MIN. 
MAX 


Collector-Base 
VtBRlCBO 
60 
80 
100 
V 
1c=0.1mA, I~O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
60 
80 
100 
V 
1c=1mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VtBRlEBO 
5 
5 
5 
V 
1~1mA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
1 
1lA 
Vcrr60V, 
I~O 


Current 
1 
1lA 
Vcrr80V, 
I~O 
1 
1lA 
Vcrr100V, 
I~O 


Emitter Cut-Off 
lEBO 
1 
1 
1 
1lA 
VErr5V,Ic=0 


Current 


Collector-Emitter 
VCElsall 
0.5 
0.5 
0.5 
V 
1c=250mA,IB=10mA* 
Saturation 
Voltage 
0.35 
0.35 
0.35 
1r=250mA,IR=25mA * 


Base-Em itter 
VBElonl 
1.2 
1.2 
1.2 
V 
1c=250mA, V~1V* 
Turn-On Voltage 


Static Forward 
hFE 
80 
80 
80 
1c=50mA, Vc~1V* 
Current Transfer 
50 
250 
50 
250 
50 
250 
1c=250mA, Vc~1V* 
Ratio 
20 
20 
20 
1r=500mA, Vrc=1V* 


Transition 
fT 
50 
500 
50 
500 
50 
500 
MHz 
1c=50mA, V~10V 
Frequency 


Collector 
Base 
CCB 
30 
30 
30 
pF 
Vc~10V, 
f=1MHz 


Capacitance 


NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTORS 


ISSUE 1 - MARCH 94 


FEATURES 


* 
50 Volt VCEO 


* 
Gain of 15k at Ic = 0.5 Amp 


* 
Ptot=1 Watt 


2N6724 
2N6725 


C 
BE 


E·Line 


TOO2 Compatible 


PARAMETER 
SYMBOL 
2N6724 
2N6725 
UNIT 


Collector-Base 
Voltage 
VCBO 
50 
60 
V 


Collector-Emitter 
Voltage 
VCEO 
40 
50 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
2N6724 
2N6725 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
V(BRlCBO 
50 
60 
V 
1c=1jJA,IE=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
40 
50 
V 
1c=1mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
10 
10 
V 
IE=10jJA,Ic=0 


Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
1.0 
jJA 
Vce=30V,IE=0 


Current 
1.0 
jJA 
VCe=40V,IE=0 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
jJA 
VEe=8V, Ic=0 


Current 


Collector-Emitter 
VCE(satl 
1.0 
1.0 
V 
1c=200mA, IB=2mA * 
Saturation 
Voltage 
1.5 
1.5 
V 
1c=1A,IB=2mA* 


Base-Emitter 
VBE(sat) 
2.0 
2.0 
V 
1c=1A,IB=2mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
2.0 
2.0 
V 
1c=1A, Vc~5V* 
Voltage 


Static Forward 
hFE 
25K 
25K 
1c=200mA, VC~5V* 
Current Transfer 
Ratio 
15K 
15K 
1c=500mA, Vrv;:5V* 


4K 
40K 
4K 
40K 
1c=1A, Vc~5 
* 


Collector 
Base 
CCB 
10 
10 
pF 
Vce=10V, f=1MHz 
Capacitance 


2N6726 
2N6727 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 
* 
40 Volt VCEO 
* 
Gain of 50 at Ic = , Amp 


* 
Ptot=' Watt 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
2N6726 
2N6727 
UNIT 


Collector-Base 
Voltage 
VCBO 
-40 
-50 
V 


Collector-Emitter 
Voltage 
VCEO 
-30 
-40 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'CM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-, 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
2N6726 
2N6727 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBRICBO 
-40 
-50 
V 
1c=-1mA, IrO 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-30 
-40 
V 
1c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
-5 
V 
IE=-1mA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
~ 
Vcrr-40V,lrO 


Current 
-0.1 
~ 
Vcrr-50V, 
'E=O 


Emitter Cut-Off Current 
'EBO 
-0.1 
-0.1 
~ 
VErr-5V,Ic=0 


Collector-Emitter 
VCElsal) 
-0.5 
-0.5 
V 
'c=-1A,IB=-100mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElon) 
-1.2 
-1.2 
V 
1c=-1A,Vcr:=-1V* 
Voltage 


Static Forward 
Current 
hFE 
55 
55 
1c=-10mA, Vcr:=-1V* 
Transfer 
Ratio 
60 
60 
1c=-100mA, VRf-1V* 


50 
250 
50 
250 
1c=-1A,Vcr-1 
* 


Transition 
fT 
50 
500 
50 
500 
MHz 
1c=-50mA, Vcr-1 OV 
Frequency 


Collector 
Base 
CCB 
30 
30 
pF 
Vcr-10V, 
f=1MHz 


Capacitance 


*Measured 
under pulsed conditions. 
Pulse width=300j.lS. Duty cycle S2% 
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2N6728 
2N6729 
2N6730 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 94 


FEATURES 
* 
100 Volt VCEO 
~; 


* 
Gain of 20 at Ic = 0.5 Amp 


* 
Ptot=1 Watt 


E 


E·Line 
ABSOLUTE MAXIMUM 
RATINGS. 
T092 Compatible 


PARAMETER 
SYMBOL 
2N6728 
2N6729 
2N6730 
UNIT 


Collector-Base 
Voltage 
VCBO 
-60 
-80 
-'00 
V 


Collector-Emitter 
Voltage 
Vceo 
-60 
-80 
-'00 
V 


Emitter-Base 
Voltage 
VeBo 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-, 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
, 
W 


Operating 
and Storage Temperature 
Range 
Tj:TstQ 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
2N6728 
2N6729 
2N6730 
UNIT 
CONDITIONS. 


MIN. 
MAX 
MIN. 
MAX 
MIN. 
MAX 


Collector-Base 
VIBRICBO 
-60 
-80 
-'00 
V 
Ic=-O.,mA, 'e=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlceo 
-60 
-80 
-'00 
V 
1c=-'mA,Ie=0* 


Breakdown 
Voltage 


Emitter-Base 
VIBRleBo 
-5 
-5 
-5 
V 
Ie=-, mA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-, 
lIA 
Vcrr-60V,le=0 


Current 
-, 
lIA 
Vcrr-80V,le=0 
-, 
lIA 
Vcrr-'OOV,le=O 


Emitter Cut-Off 
leBO 
-, 
-, 
-, 
lIA 
Verr-5V, 
Ic=0 
Current 


Collector-Emitter 
Vcelsatl 
-0.5 
-0.5 
-0.5 
V 
1c=-250mA,IB=-' OmA* 


Saturation 
Voltage 
-0.35 
-0.35 
-0.35 
1c=-250mA,Ig=-25mA * 


Base-Emitter 
VBe(onl 
-'.2 
-'.2 
-, .2 
V 
1c=-250mA, Vce=-1V* 
Turn-On Voltage 


Static Forward 
hFe 
80 
80 
80 
1c=-50mA, Vce=-1V* 


Current Transfer 
50 
250 
50 
250 
50 
250 
1c=-250mA, Vce=-1V* 


Ratio 
20 
20 
20 
1r=-500mA, Vce=-1V* 


Transition 
fT 
50 
500 
50 
500 
50 
500 
MHz 
1c=-50mA, Vce=-'OV 


Frequency 


Collector 
Base 
CCB 
30 
30 
30 
pF 
Vce=-'OV, f='MHz 
Capacitance 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
80 Volt VCEO 


* 
Gain of 100 at Ic = 350 mA 


* 
Ptot=1 Watt 


E-Une 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
80 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
100 
V 
Ic=100lJ.A, IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
80 
V 
1c=10mA, IB=O· 


Breakdown 
Voltage 


Emitter-Base 
VIBR)EBO 
5 
V 
IE=1mA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
lJ.A 
Vcs=80V,IE=0 


Current 


Emitter Cut-Off Current 
lEBO 
10 
lJ.A 
VEs=5V, Ic=0 


Collector-Emitter 
VCE(sat) 
0.35 
V 
1c=350mA,IB=35mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
1.0 
V 
1c=350mA, Vce=2V· 
Voltage 


Static Forward 
Current 
hFE 
100 
1c=10mA, VCe=2V· 


Transfer 
Ratio 
100 
300 
1c=350mA, VCe=2V· 


Transition 
fT 
50 
500 
MHz 
1c=200mA, Vce=5V 


Frequency 
f=20MHz 


Collector-Base 
CCB 
20 
pF 
Vcs=10V, f=1MHz 


Capacitance 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 94 


FEATURES 


* 
80 Volt VCEO 
* 
Gain of 100 at Ic = 350 mA 


* 
Ptot=l Watt 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-100 
V 


Collector-Emitter 
Voltage 
VCEO 
-80 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BR)CBO 
-100 
V 
1c=-1OO~, IE=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BR)CEO 
-80 
V 
1c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
V(BR)EBO 
-5 
V 
IE=-lmA,Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
~ 
Vcs=-80V, IE=O 


Current 


Emitter Cut-Off Current 
lEBO 
-10 
~ 
VEs=-5V,Ic=0 


Collector-Emitter 
VCE(sat) 
-0.35 
V 
1c=-350mA, 'B=-35mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
-1.0 
V 
1c=-350mA, VCt:=-2V* 
Voltage 


Static Forward Current 
hFE 
100 
1c=-10mA, VCt:=-2V* 
Transfer 
Ratio 
100 
300 
1c=-350mA, VCE=-2V* 


Transition 
fT 
50 
500 
MHz 
'c=-200mA, 
VCt:=-5V 


Frequency 
f=20MHz 


Collector-Base 
CCB 
20 
pF 
Vcs=-10V, f=lMHz 
Capacitance 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS 
FET 


ISSUE 2- NOVEMBER 
94 
,/ 


G 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Emitter 
Voltage 
VCES 
60 
V 


Continuous 
Drain Current 
10 
0.2 
A 


Pulsed Drain Current 
10M 
0.5 
A 


Gate Source Vootage 
VGS 
±40 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
400 
mW 


Operating 
and Storage Temperature 
Range 
TiTstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
60 
V 
10=10jlA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.8 
3.0 
V 
10=lmA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
10 
nA 
VGs=± 15V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
1 
~A 
Vos=48V, VGs=° 
1 
mA 
Vos=48V, VGs=0V, T=125°C(2) 


On-State Drain Current(l) 
lo(on) 
75 
mA 
Vos=10V, VGs=4.5V 


Static Drain-Source 
On-State 
VoS(on) 
2.5 
V 
VGs=lOV,lo=500mA 


Voltage (1) 
0.4 
V 
VGs=4.5V,lo=75mA 


Static Drain-Source 
On-State 
ROS(on) 
5 
n 
VGs=10V,lo=500mA 


Resistance (1) 


Forward Transconductance(1 
)(2) 
gts 
100 
mS 
Vos=10V,lo=200mA 


Input Capacitance 
(2) 
Ciss 
60 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=25V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer Capacitance 
(2) 
Crss 
5 
pF 


Turn-On Time (2)(3) 
t1on) 
10 
ns 
Voo=15V, 
10=500mA 


Turn-Off 
Time (2)(3) 
t(oft) 
10 
ns 
Rg=25n, RL=25n 


(1) Measured 
under pulsed conditions. 
Width=300~s. 
Duty cycle :s;2% (2) Sample test. 


(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
60VoltVCEO 


* 
ROS(on) 
= 5 n 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
60 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
200 
mA 


Pulsed Drain Current 
10M 
500 
mA 


Gate-Source 
Voltage 
VGS 
± 40 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
400 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to + 150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
60 
V 
10=10IlA, VGs=°V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(thl 
0.8 
3 
V 
10=1mA, Vos=VGS 


Gate-Body 
Leakage 
IGSS 
10 
nA 
VGS=± 15V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
1 
J.1A 
Vos=48V, VGs=° 
1 
mA 
Vos=48V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
75 
mA 
Vos=10V, VGs=4.5V 


Static Drain-Source 
On-State 
VoS(on) 
2.5 
V 
VGs=10V,10=500mA 
Voltage (1) 
0.4 
V 
VGs=4.5V,10=75mA 


Static Drain-Source 
On-State 
RoS(on) 
5 
n 
VGs=10V,10=500mA 
Resistance (1) 


Forward Transconductance{1 
)(2) 
gfs 
100 
mS 
Vos=10V,10=200mA 


Input Capacitance 
(2) 
Ciss 
60 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer Capacitance 
(2) 
Crss 
5 
pF 


Turn-On Time (2)(3) 
t(on) 
10 
ns 
Voo=15V, 
10=500mA 


Turn-Off 
Time (2)(3) 
t(off) 
10 
ns 
Rg=25n, RL=25n 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle ~% 
(2) Sample test. 


(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
20 Volt VCEO 
* 
1 Amp 
continuous 
current 
* 
Ptot= 800 mW 
,/ 


C 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
25 
V 


Collector-Emitter 
Voltage 
VCEO 
20 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
P101 
800 
mW 


Operating 
and Storage Temperature 
Range 
TiTsI9 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
25 
V 
Ic=1OO!LA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
20 
V 
1c=10mA. 'B=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=1OO!LA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
'CBO 
10 
!LA 
Vcrr25V 


Emitter Cut-Off Current 
lEBO 
10 
!LA 
VErr5V,Ic=0 


Collector-Emitter 
VCElsall 
0.5 
V 
'c=1A. IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
1 
V 
1c=1A.Vce=1V* 
Turn-on Voltage 


Static Forward 
Current 
hFE 
50 
1c=5mA, Vce=10V* 
Transfer 
Ratio 
85 
375 
1c=500mA. Vce=1V* 
60 
1c=1A,Vce=1V* 


Transition 
fT 
65 
MHz 
1c=10mA, Vce=5V 
Frequency 
f=100MHz 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 
* 
20 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
PIOI= 800 mW 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-25 
V 


Collector-Emitter 
Voltage 
VCEO 
-20 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
PIOI 
800 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-25 
V 
1c=-lOOllA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-20 
V 
1c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
IE=-l0011A, 'c=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
IcBO 
-10 
llA 
Vcrr-25V 


Emitter Cut-Off Current 
lEBO 
-10 
llA 
VErr-5V,Ic=0 


Collector-Em itter 
VCElsatl 
-0.5 
V 
1c=-1A, IB=-100mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
-1.0 
V 
1c=-lA,Vc~-lV* 


Turn-on 
Voltage 


Static Forward Current 
hFE 
50 
1c=-5mA, Vc~-10V* 


Transfer 
Ratio 
85 
375 
1c=-500mA, VC~-1V* 


60 
1c=-lA, Vc~-lV* 


Transition 
fT 
65 
MHz 
1c=-10mA, Vc~-5V 
Frequency 
f=100MHz 


NPN SILICON PLANAR MEDIUM 


POWER DARLINGTON 
TRANSISTOR 


ISSUE 2 - SEPT 93 


FEATURES 


* 
100VoltVeEO 


* 
Gain of 8k at le=250mA 


* 
le=1 Amp 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
12 
V 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at TamlF25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
100 
V 
1c=1OOllA,IE=0 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICES 
100 
V 
Ic=1OOllA, IB=O* 


Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
12 
V 
IE=1OllA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vcs=80V, IE=O 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEs=10V,Ic=0 


Collector-Emitter 
VCE(satl 
1.0 
V 
1c=250mA, IB=0.25mA 


Saturation 
Voltage 


Base-Emitter 
VBElsatl 
2 
V 
1c=250mA, IB=0.25mA 


Saturation 
Voltage 


Static Forward Current 
hFE 
10K 
1c=100mA, Vc~5V* 
Transfer 
Ratio 
8K 
1c=250mA, Vc~5V* 


Transition 
fT 
100 
MHz 
1c=100mA, Vc~5V 


Frequency 
f=100MHz 


Output Capacitance 
Cobo 
25 
pF 
Vcs=10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width 
=30011S.Duty cycle ~ 2% 


3-16 


NPN SILICON PLANAR MEDIUM 


POWER DARLINGTON TRANSISTOR 


ISSUE 2 - SEPT 93 


FEATURES 


* 
100VoltVCEO 


* 
Gain of 8k at Ic=250mA 


* 
Ptot=1 Watt 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VESO 
12 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VISRlCSO 
100 
V 
Ic=1001JA,'E=O 
Breakdown 
Voltage 


Collector-Emitter 
VISRlCES 
100 
V 
Ic=1001JA,'s=O* 
Breakdown 
Voltage 


Emitter-Base 
VISRlESO 
12 
V 
IE=1OIJA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
Icso 
100 
nA 
Vcs=80V,IE=0 


Emitter Cut-Off Current 
IESO 
100 
nA 
VEs=10V,Ic=0 


Collector-Emitter 
VCElsatl 
1.1 
V 
'c=250mA, 
Is=0.25mA 
Saturation 
Voltage 


Base-Emitter 
VSElsat) 
2 
V 
1c=250mA, Is=0.25mA 
Saturation 
Voltage 


Static Forward Current 
hFE 
10K 
Ic=1OOmA, Vce=5V* 
Transfer 
Ratio 
8K 
1c=250mA, VCe=5V* 


Transition 
fT 
100 
MHz 
Ic=1OOmA, Vce=5V 
Frequency 
f=100MHz 


Output Capacitance 
Cabo 
25 
pF 
Vcs=10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width =300ILS.Duty cycle ~ 2% 


3-17 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


1 Amp 
continuous 
current 


Ptot=800 mW 
,/ 


C 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
80 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Plot 
800 
mW 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
80 
V 
Ic=1OO~, 'E=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
80 
V 
1c=10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=10IlA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
~ 
Vcrr30V 


Collector-Emitter 
VCElsatl 
0.5 
V 
1c=500mA, IB=50mA * 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
1.0 
V 
1c=500mA,Vc~2V* 
Turn-on Voltage 


Static Forward 
Current 
hFE 
25 
'c=5mA, Vc~2V* 
Transfer 
Ratio 
40 
160 
1c=150mA, Vc~2V* 


25 
1c=500mA, Vc~2V* 


Transition 
fT 
200 
MHz 
1c=50mA, Vc~2V 


Frequency 
f=100MHz 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
1 Amp 
continuous 
current 


* 
Ptot= 800 mW 
,I 
c 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-80 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
800 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-80 
V 
1c=-100J.!A,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-80 
V 
1c=-10mA, IB=O* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
IE=-10J.!A,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
J.!A 
Vca=-30V 


Collector-Emitter 
VCElsatl 
-0.5 
V 
1c=-500mA,IB=-50mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
-1.0 
V 
1c=-500mA,Vcr!"-2V* 


Turn-on 
Voltage 


Static Forward Current 
hFE 
25 
1c=-5mA, Vcr!"-2V* 
Transfer 
Ratio 
40 
160 
1c=-150mA, VCr!"-2V* 


25 
1c=-500mA, VCr!"-2V* 


Transition 
fT 
200 
MHz 
1c=-50mA, Vcr!"-2V 
Frequency 
f=100MHz 


NPN SILICON PLANAR MEDIUM 


POWER DARLINGTON 
TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
60 Volt VCEO 
* 
Gain of 10K at Ic=0.5 Amp 


* 
Ptot=1 Watt 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
800 
mA 


Power Dissipation 
at Taml?25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYp. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
80 
V 
Ic=10j!A, IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
60 
V 
1c=10mA,IB=0 


Sustaining 
Voltage 


Emitter-Base 
VIBRlEBO 
10 
V 
IE=10j!A, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
100 
nA 
Vcs=60V, 'E=O 


Current 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEs=8V, Ic=0 


Collector-Emitter 
VCE(satl 
1.25 
V 
1c=800mA, IB=8mA * 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
1.8 
V 
1c=800mA, VC~5V* 
Turn-on Voltage 


Static 
BCX38A 
hFE 
500 
1c=100mA, Vc~5V* 
Forward 
1000 
1c=500mA, VC~5V* 
Current 
BCX38B 
Transfer 
2000 
1c=100mA, Vc~5V* 


Ratio 
4000 
1c=500mA, Vc~5V* 


BCX38C 
5000 
1c=100mA, Vc~5V* 


10000 
1c=500mA, Vc~5V* 


IBCX38A/B/CI 


TYPICAL CHARACTERISTICS 


1.0 


.l!l 
0.8 


~ 
! 


0.6 


Wu> 
0.4 


02 
0.001 
0.01 
0.1 


1.6 
c 
1.4 


.iij 
Cl 
12 
"C 
1.0 
Q) 
<IJ~ 
0.8 
E 
0.6 
0Z 
0.4 
wu. 


02 
.£: 


-- 
-VCE 
=5V 


+lOO"C 
."... 
:::s 
-- 
= 
-- 
- 
- 


= 


- 


+25"C 
-- 
- 
~ 
- 
- 
- 
- 
- 
- 
- 
- 
I--SS"C 
----- 


Ie- Collector 
Current 
(Amps) 


VeE(sat) 
v Ie 


1cJ1a=1 
VCE=5V 
2.0 
2.0 


~ 
I 
~ 


1.5 
1.5 
: 


w., 


W 
1.0 
> 


a> 
1.0 
> 


0.5 
0.5 


0.001 
0.01 
0.1 
1 
10 
0.001 
0.01 
0.1 
1 
10 


Ie· Collector 
Current 
(Amps) 
Ie· Collector 
Current 
(Amps) 


VBE(sat) 
v Ie 
VBE(on) 
v Ie 


10 


~ 


150 
lil 
c. 
E 
~ 
~ 
c 
100 
C 
S 
~ 
<IJ 
.iij 
::> 
Q) 
u 
a: 
~ 
Iii 
50 


E 
Q) 
0.1 
Q) 
'a 
.£: 
U 
~ 
0 
~ 
0.0001 
0.001 
0.01 
0.1 
1 
10 
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Pulse Width (seconds) 


10 
100 
1000 


Maximum 
transient 
thermal 
Impedance 
Vcr - Collector 
Voltage 
(Volts) 


Safe Operating 
Area 


3-21 


IBCX38A/B/CI 


~ 
c0 
1.0 
~ 
Q. 
.(ij 
<II 
0.8 
l5 


Cii~ 
0.6 
0 
D- 
E" 
0.4 
E·x 
<G~ 
02 


The maximum 
permissable 
operational 
temperature 
can be obtained 
using the 
equation: 


Power(max) 
-Power(actual) 


T.mb(m.x) = 
0.0057 
+ 25° C 


Tamb(maxl= Maximum 
operating 
ambient 


temperature 


Power (max) = Maximum 
power dissipation 
figure, for a given VCEand source resistance 
(Rs) 


Power (actual) = Actual power dissipation 
in 
users circuit 


N-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - SEPT 93 


FEATURES 
* 
200 Volt Vos 


* 
ROSlon)=23Q 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
200 
V 


Continuous 
Drain Current at TamIF2SoC 
'0 
0.12 
A 


Pulsed Drain Current 
10M 
2 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb =2SoC 
Ptot 
SOO 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-SS to +1S0 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
200 
230 
V 
10=100IJA,VGs=°V 
Breakdown 
Voltage 


Gate Body Leakage 
IGSS 
10 
nA 
VGs=1SV, Vos=°V 


Drain Cut-Off Current 
lOSS 
30 
nA 
VGs=0V, Vos=130V 


Drain Cut-Off Current 
losx 
1 
IJA 
VGs=0.2V, Vos=70V 


Static Drain-Source 
ROSlon) 
1S 
23 
n 
VGs=2.6V,lo=2SmA* 


on-State Resistance 
30 
n 
VGs=SV,lo=100mA* 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - SEPT 93 


FEATURES 
* 
200 Volt Vos 


* 
ROS(onl=28n 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
200 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
0.12 
A 


Pulsed Drain Current 
10M 
2 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
500 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
200 
230 
V 
10=100~, 
VGs=0V 


Breakdown 
Voltage 


Gate Body Leakage 
IGSS 
10 
nA 
VGs=15V, Vos=°V 


Drain Cut-Off Current 
loss 
30 
nA 
VGs=0V, Vos=130V 


Drain Cut-Off Current 
'osx 
1 
~ 
VGs=0.2V, Vos=70V 


Static Drain-Source 
ROS(on) 
15 
28 
n 
VGs=2.6V,lo=20mA* 
on-State Resistance 
30 
n 
VGs=2.7V,lo=100mA* 


1.2 
lil 
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lil 
0.5 
V•• - 
a. 
a. 


E 
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e 
0 
4V 
0 
02 
e:" 
a> 
0.4 
a> 
1ij 
E 
••••• 
U5 
I 
U) 
0.1 
3V 
C. 
02 
C. 
, 


0 
I. 
3V 


'I 
q 
0 


1 


/ 
C 
·0 
C 
0 
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Vos· Drain Source Voltage 
(Volts) 
Vos· Drain Source Voltage 
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Output Characteristics 
Saturation 
Characteristics 
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VGs·Gate Source Voltage (Volts) 
VGs-Gate Source Voltage 
(Volts) 


Voltage Saturation 
Characteristics 
Voltage Saturation 
Characteristics 
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c~ 
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VGs-Gate Source Voltage 
(Volts) 
Vos -Drain-Source 
Voltage (Volts) 


Transfer characteristics 
Capacitance 
v draln-source 
voltage 
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Transconductance v drain current 
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Q-Charge 
(nC) 
VGs-Gate Source Voltage 
(Volts) 
Gate charge v gate-source voltage 
Gate charge v gate-source voltage 
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T-Temperature 
(DC) 
Tamb- Ambient Temperature 
(OC) 


Normallsed RDS(on) and VGS(th) v Temperature 
Power v temperature derating curve 


N-CHANNEL 
ENHANCEMENT 
MODE VERTICAL DMOS FET 


ISSUE 2 - SEPT 93 


FEATURES 
* 
60 Volt VOS 


* 
ROS(on)=5n 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
60 
V 


Continuous 
Drain Current at Tamb =25°C 
10 
270 
mA 


Pulsed Drain Current 
10M 
3 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb =25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
T{Tstg 
-55 to + 150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
60 
V 
10=100J.LA,Vm;;"'OV 


Breakdown 
Voltage 


Gate-Source 
Threshold 
VGS(th) 
0.8 
3 
V 
lo=1mA, Vos=VGS 


Voltage 


Gate Body Leakage 
IGSS 
10 
nA 
VGs=15V, Vos=°V 


Zero Gate Voltage Drain 
loss 
0.5 
J.LA 
VGs=0V, Vos=25V 


Current 


Static Drain-Source 
ROS(on) 
5 
n 
VGs=10V,lo=200mA 


on-State Resistance (1) 


Forward 
gfs 
200 
mS 
Vos=10V,lo=200mA 


Transconductance 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
60 
pF 
VGs=0V, Vos=10V 
f=1MHz 


Turn-On Time (2)(3) 
t(on) 
10 
ns 
Voo=15V,lo=600mA 


Turn-Off 
Time (2)(3) 
t(off) 
10 
ns 


l 
1) Measured under pulsed conditions. 
Pulse width=300~s. 
Duty cycle S 2% (2) Sample test 


3) Switching 
times measured with a son source impedance 
and <5ns rise time on a pulse generator 


~CHANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - SEPT 93 


FEATURES 
* 
45 Volt Vos 
* 
ROSlon)=14n 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-45 
V 


Continuous 
Drain Current at Tamb =25°C 
10 
-230 
mA 


Pulsed Drain Current 
10M 
-3 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to + 150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVOSS 
-45 
V 
10=-100~, 
VGs=0V 


Breakdown 
Voltage 


Gate-Source 
Threshold 
VGSlth) 
-1 
-3.5 
V 
10=-1mA. Vos=VGS 


Voltage 


Gate Body Leakage 
IGSS 
-20 
nA 
VGs=-15V, Vos=°V 


Zero Gate Voltage Drain 
lOSS 
-500 
nA 
VGs=0V, VOs=-25V 


Current 


Static Drain-Source 
ROSlon) 
14 
n 
VGs=-10V,10=-200mA 
on-State Resistance (1) 


Forward 
gfs 
150 
mS 
VOs=-10V,10=-200mA 


Transconductance 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
60 
pF 
VGs=0V, Vos=-10V 
f=1MHz 


Turn-On Time (2)(3) 
t1on) 
20 
ns 
VOD""-25V, 10=-500mA 


Turn-Off 
Time (2)(3) 
tloft) 
20 
ns 


(1) Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle S 2% (2) Sample test 


(3) Switching 
times measured with a 50n source impedance 
and <5ns rise time on a pulse generator 


NPN SILICON PLANAR MEDIUM 


POWER DARLINGTON 
TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
60 Volt VCEO 
* 
Gain of 10K at Ic=0.5 Amp 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
800 
mA 


Power Dissipation 
at Tamb=25·C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
80 
V 
1c=10~A, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(susl 
60 
V 
1c=10mA, 'B=O 
Sustaining 
Voltage 


Emitter-Base 
V(BR)EBO 
10 
V 
IE=10~, 
Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vcs=60V,IE=0 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEB=8V,Ic=0 


Collector-Emitter 
VCE(satl 
1.25 
V 
1c=800mA, IB=8mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1.8 
V 
1c=800mA, VCE=5V* 
Turn-On Voltage 


Static Forward Current 
hFE 
5000 
'c=100mA, VC~5V* 
Transfer 
Ratio 
10000 
1c=500mA, VCE=5V* 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 
* 
30 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


REFER TO ZTX449 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
50 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
leM 
2 
A 


Continuous 
Collector Current 
Ie 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
50 
V 
1c=100!JA,IE=0 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
30 
V 
1c=10mA. IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=1OO!JA,Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
!JA 
Vcrr40V 
10 
!JA 
Vcrr40V, 
Tamb=100°C 


Emitter Cut-Off Current 
lEBo 
0.1 
!JA 
VErr4V, Ic=0 


Collector-Emitter 
VCElsatl 
0.5 
V 
1c=1A,IB=100mA* 
Saturation 
Voltage 
1 
V 
1r=2A. IR=200mA * 


Base-Emitter 
VBEISall 
1.25 
V 
1c=1A. IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(Onl 
1 
V 
1c=1A.Ve~2V* 
Turn-on Voltage 


Static Forward Current 
hFE 
70 
1c=50mA, Vc~2V* 
Transfer 
Ratio 
100 
300 
1c=500mA, Vc~2V* 
80 
1c=1A.Ve~2V* 
40 
1r=2A. V,.."",,2V* 


Transition 
fT 
150 
MHz 
1c=50mA. Ve~10V 


Frequency 
f=100MHz 


Output Capacitance 
Cobo 
15 
pF 
Verr10V, f=1 MHz 


*Measured 
under pulsed conditions. 
Pulse width=300Jls. 
Duty cycle:S 2% 


3-30 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 
* 
45 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot=' Watt 


REFER TO ZTX450 
FOR GRAPHS 


ABSOLUTE MAXIMUM RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
60 
V 


Collector-Emitter 
Voltage 
VCEO 
45 
V 


Emitter-Base 
Voltage 
VESO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
IC 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VISRICSO 
60 
V 
lc=lOOIlA, 'E=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEOISUSI 45 
V 
1c=10mA,IS=0* 


Sustaining 
Voltage 


Emitter-Base 
VISR)ESO 
5 
V 
IE=lOOIlA, Ic=0 
Breakdown 
Voltage 


Collector Cut-Off Current 
Icso 
0.1 
j.lA 
VCs=45V,IE=0 


Emitter Cut-Off Current 
IESO 
0.1 
IlA 
VES=4V, Ic=0 


Collector-Emitter 
VCE(satl 
0.25 
V 
1c=150mA, Is=15mA* 


Saturation 
Voltage 


Base-Emitter 
VSE(satl 
1.1 
V 
1c=150mA,ls=15mA* 


Saturation 
Voltage 


Static Forward Current 
hFE 
100 
300 
1c=150mA, VCE=10V* 


Transfer 
Ratio 
15 
lc=lA, 
VC~10V* 


Transition 
fT 
150 
1c=50mA, VC~10V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
15 
pF 
Vcs=10V, f=lMHz 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
60 Volt V CEO 
* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


REFER TO ZTX451 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tam1?25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
80 
V 
1c=1OOllA,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsus) 
60 
V 
1c=10mA, IB=O* 
Sustaining 
Voltage 


Emitter-Base 
V(BR)EBO 
5 
V 
IE=1OOllA, Ic=0 


Breakdown 
Voltage 


Collector Cut-Off Current 
ICBO 
0.1 
llA 
Vcs=60V, IE=O 


Emitter Cut-Off Current 
lEBO 
0.1 
llA 
VEs=4V, Ic=0 


Collector-Emitter 
VCE(sat) 
0.35 
V 
1c=150mA, IB=15mA* 
Saturation 
Voltage 


Base-Emitter 
VBElsat) 
1.1 
V 
1c=150mA, IB=15mA* 
Saturation 
Voltage 


Static Forward 
Current 
hFE 
50 
150 
1c=150mA, VCe=10V* 
Transfer 
Ratio 
10 
1c=1A, VCE=10V* 


Transition 
fr 
150 
MHz 
1c=50mA, Vce=10V 


Frequency 
f=100MHz 


Output Capacitance 
Cabo 
15 
pF 
Vcs=10V, f=1MHz 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
100VoltVCEO 
* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
T092 
Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
120 
V 
1c=100lJA,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
100 
V 
1c=10mA, IB=O* 
Sustaining 
Voltage 


Emitter-Base 
VIBR)EBO 
5 
V 
IE=1OOlJA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
lJA 
Vcs=100V,IE=0 


Emitter Cut-Off Current 
lEBO 
0.1 
lJA 
VEs=4V, Ic=0 


Collector-Emitter 
VCElsatl 
0.7 
V 
1c=150mA,IB=15mA* 
Saturation 
Voltage 


Base-Emitter 
VBE{satl 
1.3 
V 
1c=150mA, IB=15mA* 
Saturation 
Voltage 


Static Forward Current 
hFE 
40 
200 
1c=150mA, Vc~10V* 
Transfer 
Ratio 
10 
1c=1A, VC~10V* 


Transition 
fr 
150 
MHz 
1c=50mA, VC~ 1OV 
Frequency 
f=100MHz 


Output Capacitance 
Cabo 
15 
pF 
Vcs=10V, f=1MHz 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
140 VoltVCEO 
* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
160 
V 


Collector-Emitter 
Voltage 
VCEO 
140 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
'CM 
2 
A 


Continuous 
Collector 
Current 
'C 
1 
A 


Power Dissipation 
at TamlF25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VlBRICBO 
160 
V 
lc=lOOIlA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
140 
V 
1c=10mA. IB=O* 
Sustaining 
Voltage 


Emitter-Base 
VlBRIEBO 
5 
V 
IE=1001lA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
IlA 
VCs=140V, 'E=O 


Emitter Cut-Off Current 
lEBO 
0.1 
IlA 
VEs=4V, Ic=0 


Collector-Emitter 
VCElsatl 
0.7 
V 
1c=150mA. IB=15mA* 
Saturation 
Voltage 


Static Forward Current 
hFE 
100 
300 
1c=150mA. VC~10V* 
Transfer 
Ratio 
10 
1c=1A. VC~10V* 


Transition 
fT 
100 
MHz 
1c=50mA. VC~ 1OV 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
15 
pF 
Vcs=10V, f=lMHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - SEPTEMBER 
1994 


FEATURES 


* 
400 Volt VCEO 


* 
0.5 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


REFER TO zrX458 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
"f 
E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
400 
V 


Collector-Emitter 
Voltage 
VCEO 
400 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Continuous 
Collector 
Current 
'c 
300 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
400 
V 
'c=100J!A 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
400 
V 
'c=10mA* 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
5 
V 
'E=100J!A 
Voltage 


Collector Cut-Off Current 
'CBO 
100 
nA 
Vcs=320V 


Collector Cut-Off Current 
'CES 
100 
nA 
Vc~320V 


Emitter Cut-Off Current 
'EBO 
100 
nA 
VEs=4V 


Collector-Emitter 
VCElsatl 
0.2 
V 
1c=20mA, 'B=2mA 
Saturation 
Voltage 
0.5 
V 
'c=50mA. 
'B=6mA 


Base-Emitter 
VBE(satl 
0.9 
V 
1c=50mA. 'B=5mA 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.9 
V 
'c=50mA, Vc~10V 
Turn On Voltage 


Static Forward Current 
hFE 
100 
1c=1mA, VC~10V 
Transfer Ratio 
100 
300 
1c=50mA, VC~10V 


15 
'c=100mA, VC~10V* 


Transition 
Frequency 
fT 
50 
MHz 
'c=10mA, 
Vc~20V 
f=20MHz 


Collector-Base 
Cabo 
5 
pF 
Vcs=20V, f=1MHz 
Breakdown 
Voltage 


Switching 
times 
ton 
135 
ns 
'c=50mA, Vc=100V 


toff 
2260 
ns 
'B1=5mA,IBt=-10mA 


*Measured 
under pulsed conditions. 
Pulse width=300IlS. 
Duty cycle:!> 2% 


3-35 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
30 Volt VCEO 
* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 
,p 


E 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
-35 
V 


Collector-Emitter 
Voltage 
VCEO 
-30 
V 


Emitter-Base 
Voltage 
VESO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamtr25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(SRlCSO 
-35 
V 
Ic=- 1001lA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(SRlCEO 
-30 
V 
1c=-10mA, Is=O* 
Breakdown 
Voltage 


Emitter-Base 
V(SRlESO 
-5 
V 
IE=-1001lA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
Icso 
-0.1 
IlA 
Vcs=-30V 
-10 
IlA 
Vcs=-30V, Tamtrl00°C 


Emitter Cut-Off Current 
IESO 
-0.1 
IlA 
VEs=-4V, Ic=0 


Collector-Emitter 
VCE(satl 
-0.25 
-0.50 
V 
1c=-1A, Is=-100mA* 
Saturation 
Voltage 
-0.50 
-0.75 
V 
1c=-2A, 's=-200mA* 


Base-Emitter 
VSE(satl 
-0.90 
-1.25 
V 
1c=-1A, Is=-100mA* 
Saturation 
Voltage 


Base-Emitter 
VSElonl 
-0.85 
-1 
V 
1c=-1A, VC~-2V* 
Turn-On Voltage 


Static Forward Current 
hFE 
70 
200 
1c=-50mA, Vc~-2V* 
Transfer 
Ratio 
100 
160 
300 
'c=-500mA, 
Vc~-2V* 
80 
130 
'c=-1A, Vc~-2V* 
40 
80 
1c=-2A, Vc~-2V* 


Transition 
fT 
100 
MHz 
'c=-100mA, 
Vc~-5V 
Frequency 
f=100MHz 


Output Frequency 
Cabo 
25 
pF 
VCs=-10V, f=1MHz 


* Measured 
under pulsed conditions. 
Pulse width=30011S. Duty cycle :s;2% 


3-36 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
45VoltVCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-60 
V 


Collector-Emitter 
Voltage 
VCEO 
-45 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at TamtF25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:T st9 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
-60 
V 
1c=-100~A, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(susl 
-45 
V 
'c=-10mA,IB=0* 


Sustaining 
Voltage 


Emitter-Base 
V(BRlEBO 
-5 
V 
IE=-100llA, Ic=0 
Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
-0.1 
1IA 
Vcs=-45V,IE=0 
Current 


Emitter Cut-Off Current 
lEBO 
-0.1 
1IA 
VEs=-4V, Ic=0 


Collector-Emitter 
VCE(satl 
-0.25 
V 
1c=-150mA,IB=-15mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-1.1 
V 
1c=-150mA,IB=-15mA* 


Saturation 
Voltage 


Static Forward Current 
hFE 
100 
300 
1c=-150mA, Vc~-10V* 


Transfer 
Ratio 
15 
1c=-1A, Vc~-10V* 


Transition 
fT 
150 
MHz 
1c=-50mA, VC~-10V 
Frequency 
f=100MHz 


Output Capacitance 
Cabo 
25 
pF 
Vcs=-10V.f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300ILS. Duty cycle :s;2% 


3-37 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
60 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
-80 
V 
1c=-1OO~, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
-60 
V 
1c=-10mA,IB=0* 
Sustaining 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
'E=-100~, 
Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
~ 
Vcs=-60V. IE=O 
Current 


Emitter Cut-Off Current 
lEBO 
-0.1 
~ 
VEs=-4V.Ic=0 


Collector-Emitter 
VCElsat) 
-0.35 
V 
'c=-150mA,IB=-15mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-1.1 
V 
1c=-150mA.IB=-15mA* 
Saturation 
Voltage 


Static Forward 
Current 
hFE 
50 
150 
1c=-150mA. Vc~-10V* 
Transfer 
Ratio 
10 
1c=-1A, Vc~-10V* 


Transition 
fT 
150 
MHz 
1c=-50mA. Vc~-10V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
25 
pF 
Vcs=-10V. f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300I!s. 
Duty cycle S 2% 


3-38 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 


* 
100 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-120 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-S 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
IC 
-1 
A 


Power Dissipation 
at TamlF2SoC 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-SSto +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-120 
V 
Ic=- 1OOllA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(sus) 
-100 
V 
1c=-10mA, IB=O* 


Sustaining 
Voltage 


Emitter-Base 
V(BRIEBO 
-S 
V 
IE=-1OOllA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
llA 
VCs=-100V,IE=0 
Current 


Emitter Cut-Off Current 
lEBO 
-0.1 
llA 
VEs=-4V, Ic=0 


Collector-Emitter 
VCE(sat) 
-0.2S 
V 
1c=-1S0mA, IB=-1SmA* 


Saturation 
Voltage 


Base-Emitter 
VBE(sat) 
-1.1 
V 
1c=-1S0mA, 'B=-1SmA* 


Saturation 
Voltage 


Base-Emitter 
VBE(on) 
-1 
V 
1c=-1S0mA, VC~-10V 
Turn-on Voltage 


Static Forward Current 
hFE 
40 
200 
1c=-1S0mA, VC~-10V* 


Transfer 
Ratio 
10 
1c=-1A, VC~-10V* 


Transition 
fT 
1S0 
MHz 
1c=-SOmA,VC~-10V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
12 
pF 
VCs=-10V, f=1MHz 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
150 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-160 
V 


Collector-Emitter 
Voltage 
VCEO 
-150 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at TamtF25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-160 
V 
Ic=- 1001lA, IE=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-150 
V 
1c=-10mA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-5 
V 
IE=-1001lA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
IlA 
VCs=-140V 


Current 


Emitter Cut-Off Current 
lEBO 
-0.1 
IlA 
VEs=-4V, Ic=0 


Collector-Emitter 
VCE(satl 
-0.3 
V 
1c=-100mA,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-1 
V 
1c=-100mA,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(on) 
-1 
V 
1c=-100mA, VC~-10V* 
Turn-on Voltage 


Static Forward 
Current 
hFE 
50 
1c=-10mA, Vc~-10V* 


Transfer 
Ratio 
50 
300 
1c=-300mA, Vc~-10V* 


Transition 
fT 
100 
MHz 
1c=-50mA, Vc~-10V* 


Frequency 
f=100MHz 


Output Capacitance 
Cobo 
10 
pF 
Vc~-10V, 
f=lMHz 


*Measured 
under pulsed conditions. 
Pulse width=300l1s. 
Duty cycle::; 2% 


3-40 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
300 Volt VCEO 


* 
0.5 Amp 
continuous 
current 


* 
Ptot= 1 Watt 
"r 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-300 
V 


Collector-Emitter 
Voltage 
VCEO 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Power Dissipation 
at Tamtf'25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-300 
V 
1c=-100J.!A,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-300 
V 
1c=-10mA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-5 
V 
IE=-100J.!A,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
J.!A 
VCs=-200V,IE=0 


Emitter Cut-Off Current 
lEBO 
-0.1 
J.!A 
VEs=-4V, Ic=0 


Collector-Emitter 
VCE(sat) 
-0.3 
V 
1c=-50mA IB=-5mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-1 
V 
1c=-50mA IB=-5mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(on) 
-1 
V 
1c=-50mA Vc~-10V* 


Turn-on Voltage 


Static Forward Current 
hFE 
50 
1c=-10mA VC~-10V* 
Transfer 
Ratio 
50 
300 
1c=-50mA VC~-10V* 


Transition 
fT 
75 
MHz 
1c=-50mA Vc~-10V 
Frequency 
f=100MHz 


Output Capacita nce 
Cabo 
10 
pF 
VC~-10V, 
f=1MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE' 
- MARCH 94 


FEATURES 


* 
160 Volt V CEO 


* 
Gain of 5K at Ic=' 
Amp 


* 
Ptot= , Watt 


APPLICATIONS 


* 
Lamp, 
solenoid 
and relay drivers 


* 
Replacement 
of T0126 
and T0220 
packages 


REFER TO ZTX601B 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


BeE 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
180 
V 


Collector-Emitter 
Voltage 
VCEO 
160 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at TamtF25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
T{Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
180 
V 
lc=lOOlJA,IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
160 
V 
1c=10mA, IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
10 
V 
IE=1OOlJA,Ic=0 


Breakdown 
Voltage 


Collector Cut-Off Current 
ICBO 
0.01 
lJA 
Vcs=160V 
10 
lJA 
Vcs=160V,Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
0.1 
lJA 
VEB=8V, Ic=0 


Coillector-Emitter 
ICES 
10 
lJA 
VCEs=160V 


Cut-Off Current 


Collector-Emitter 
VCElsatl 
0.75 
1.1 
V 
1c=0.5A, IB=5mA * 
Saturation 
Voltage 
0.85 
1.2 
V 
1c=1A, IB=10mA* 


Base-Emitter 
VBE(satl 
1.7 
1.9 
V 
'c=1A, IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
1.5 
1.7 
V 
lc=lA, 
VCe=5V* 
Turn-On 
Voltage 


Static Forward Current 
hFE 
5K 
10K 
1c=50mA, Vce=10V* 
Transfer 
Ratio 
10K 
20K 
lOOK 
1c=0.5A, Vce=10V* 
5K 
10K 
1c=1A, VCe=10V* 


Transition 
fT 
150 
250 
MHz 
1c=100mA, VCe=10V 


Frequency 
f=20MHz 


*Measured 
under pulsed conditions. 
Pulse width=30011S. Duty cycle :S2% 


3-42 


NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 
* 
80VoltVCEO 


* 
Gain of 2K at Ic=1 Amp 


* 
PIOI= 1 Watt 


APPLICATIONS 
* 
Lamp, 
solenoid 
and relay drivers 


* 
Replacement 
of T0126 
and T0220 
packages 


REFER TO ZTX603 
FOR GRAPHS 


ABSOLUTE MAXIMUM RATINGS. 


B 
CE 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
80 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector 
Current 
IC 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptol 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tslg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
100 
V 
1c=100JlA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
80 
V 
1c=10mA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
10 
V 
IE=1OOIlA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.01 
JlA 
Vcs=80V,IE=0 
Current 
10 
JlA 
Vcs=80V,Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
0.1 
JlA 
VEB=8V,Ic=0 


Colliector-Emitter 
ICES 
10 
JlA 
VCEs=80V 
Cut-Off Current 


Collector-Emitter 
VCE(sall 
1.0 
V 
1c=0.4A,IB=0.4mA* 


Saturation 
Voltage 
1.0 
V 
1c=1A,IB=1mA* 


Base-Emitter 
VBElsall 
1.8 
V 
1c=1A, IB=1mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
1.7 
V 
1c=1A, VC~5V* 


Turn-On Voltage 


Static Forward Current 
hFE 
2000 
1c=50mA, VCE=5V 
Transfer 
Ratio 
5000 
'c=500mA, 
VCE=5V* 


2000 
100K 
'c=1A, VC~5V* 


500 
1c=2A, VCE=5V* 


Transition 
fT 
150 
MHz 
1c=100mA, VCE=10V 
Frequency 
f=20MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
120VoltVcEO 


* 
Gain of 2K at Ic=1 Amp 


* 
Ptot= 1 Watt 


APPLICATIONS 


* 
Lamp, 
solenoid 
and relay drivers 


* 
Replacement 
of T0126 
and T0220 
packages 


REFER TO ZTX605 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


BcE 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
140 
V 


Collector-Emitter 
Voltage 
VCEO 
120 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector 
Current 
IC 
1 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
140 
V 
1c=100~, 
IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BR)CEO 
120 
V 
'c=10mA, 
IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBR)EBO 
10 
V 
IE=1OO~, 
Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.01 
~ 
Vcs=120V, 'E=O 
10 
~ 
VCs=120V,Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
0.1 
~ 
VEs=8V. Ic=0 


Coillector-Emitter 
ICES 
10 
~ 
VCEs=120V 


Cut-Off Current 


Collector-Emitter 
VCE(satl 
1.0 
V 
1c=0.25A. IB=0.25mA * 


Saturation 
Voltage 
1.5 
V 
1c=1A. IB=1mA* 


Base-Emitter 
VBE(sat) 
1.8 
V 
1c=1A.IB=1mA* 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
1.7 
V 
1c=1A. VC~5V* 


Turn-On 
Voltage 


Static Forward 
Current 
hFE 
2000 
1c=50mA. Vc~5V* 


Transfer 
Ratio 
5000 
1c=500mA. Vc~5V* 


2000 
100K 
1c=1A. Vc~5V* 
500 
1c=2A. VC~5V* 


Transition 
fT 
150 
MHz 
1c=100mA, Vc~10V 


Frequency 
f=20MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
100VoltVCEO 


* 
800 mA continuous 
current 


* 
Gain of 10K at Ic=500mA 


* 
Ptot= 1 Watt 


APPLICATIONS 
* 
Lamp, 
solenoid 
and relay drivers 


REFER TO BCX38 FOR GRAPHS 
E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Continuous 
Collector 
Current 
Ic 
800 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BR)CBO 
120 
V 
Ic=1OJ.!A,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(SUS 
100 
V 
1c=10mA, IB=O* 


Sustaining 
Voltage 


Emitter-Base 
VIBRlEBO 
10 
V 
IE=1OJ.!A,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vcs=60V,IE=0 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEs=8V, Ic=0 


Collector-Emitter 
VCE(sat) 
1.25 
V 
1c=800mA,IB=8mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
1.8 
V 
1c=800mA, VCE=5V* 
Turn-On Voltage 


Static Forward 
Current 
hFE 
5000 
Ic=1OOmA, Vc~5V* 


Transfer 
Ratio 
10000 
1c=500mA, VCE=5V* 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
25 Volt VCEO 


* 
2 Amps 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


APPLICATIONS 
* 
Motor 
driver 


REFER TO ZTX649 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
"r 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
35 
V 


Collector-Emitter 
Voltage 
VCEO 
25 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VISRICSO 
35 
V 
1c=100JlA IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
25 
V 
'c=10mA 
IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=1OOIlA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
JlA 
Vcs=30V, IE=O 
Current 
10 
JlA 
Vcs=30V,Tamb= 1oooe 


Emitter Cut-Off Current 
lEBO 
0.1 
JlA 
VEs=4V,Ic=0 


Collector-Emitter 
VCE(satl 
0.12 
0.3 
V 
1c=1A,ls=100mA* 
Saturation 
Voltage 
0.23 
0.5 
V 
1c=2A IB=200mA* 


Base-Emitter 
VBElsat) 
0.9 
1.25 
V 
'c=1A 
IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
0.8 
1 
V 
1c=1A VCE=2V* 
Turn-On Voltage 


Static Forward Current 
hFE 
70 
200 
1c=50mA, VCE=2V* 
Transfer 
Ratio 
100 
200 
300 
1c=1A Vc~2V* 
75 
150 
1c=2A, VCE=2V* 
15 
50 
1c=6A, VCE=2V* 


Transition 
Frequency 
fT 
150 
MHz 
Ic=1OOmA Vc~5V 
f=100MHz 


Output Capacitance 
Cobo 
50 
pF 
Vcs=10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse Width=300Jls. 
Duty cycle $2% 


3-46 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
60 Volt VCEO 


* 
2 Amps 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


REFER TO ZTX651 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
"r 


E 
E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector Cu rrent 
Ic 
2 
A 


Power Dissipation 
at Tamb =25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
80 
V 
1c=100IJA,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
60 
V 
1c=10mA. IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=1OOIJA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
IJA 
Vcs=60V, IE=O 
Current 
10 
IJA 
Vcs=60V,Tamb=100°C 


Emitter 
Cut-Off Current 
lEBO 
0.1 
IJA 
VEs=4V,Ic=0 


Collector-Emitter 
VCE(satl 
0.12 
0.3 
V 
1c=1A,IB=100mA* 


Saturation 
Voltage 
0.23 
0.5 
V 
1c=2A, IB=200mA * 


Base-Emitter 
VBElsatl 
0.9 
1.25 
V 
1c=1A,IB=100mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
0.8 
1 
V 
1c=1A, VCE=2V* 
Turn-On 
Voltage 


Static Forward Current 
hFE 
70 
200 
1c=50mA, Vc~2V* 
Transfer 
Ratio 
100 
200 
300 
1c=500mA. Vc~2V* 


80 
170 
1c=1A. Vc~2V* 
40 
80 
1c=2A, Vc~2V* 


Transition 
fT 
140 
175 
MHz 
Ic=1OOmA. Vc~5V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
30 
pF 
Vcs=10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse Width=300~s. 
Duty cycle ~2% 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - MARCH 94 


FEATURES 


* 
100VoltVCEO 


* 
2 Amps 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


REFER TO ZTX653 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


B 
CE 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
120 
V 
1c=100~, 
IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
100 
V 
1c=10mA 'B=O* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=100~A, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
~ 
Vcs=100V,IE=0 


Current 
10 
~ 
Vcs=100V,Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
0.1 
~ 
VEs=4V, Ic=0 


Collector-Emitter 
VCElsatl 
0.13 
0.3 
V 
1c=1A IB=100mA* 
Saturation 
Voltage 
0.23 
0.5 
V 
1c=2A IB=200mA * 


Base-Emitter 
VBE(satl 
0.9 
1.25 
V 
1c=1A IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.8 
1 
V 
1c=1A Vc~2V* 


Turn-On Voltage 


Static Forward Current 
hFE 
70 
200 
1c=50mA Vc~2V* 


Transfer 
Ratio 
100 
200 
300 
1c=500mA, VCE=2V* 


55 
110 
1c=1A Vc~2V* 
25 
55 
1c=2A Vc~2V* 


Transition 
fT 
140 
175 
MHz 
1c=100mA, Vc~5V 


Frequency 
f=100MHz 


Output Capacitance 
Cobo 
30 
pF 
Vcs=10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse Width=300~s. 
Duty cycle :5:2% 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
150VoltVcEO 


* 
1 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


REFER TO ZTX655 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
"r 


E 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
150 
V 


Collector-Emitter 
Voltage 
VCEO 
150 
V 


Emitter-Base 
Voltage 
VESO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipationat 
Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VISRlCSO 
150 
V 
1c=100~, 
IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VISRlCEO 
150 
V 
1c=10mA,ls=0* 


Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
5 
V 
IE=100~, 
'c=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
100 
nA 
VCs=125V,IE=0 
Current 


Emitter 
Cut-Off Current 
IESO 
100 
nA 
VEs=3V, Ic=0 


Collector-Emitter 
VCElsatl 
0.5 
V 
1c=500mA, IS=50mA * 


Saturation 
Voltage 
0.5 
V 
1c=1A, Is=200mA* 


Base-Emitter 
VSE(satl 
1.1 
V 
1c=500mA, Is=50mA* 


Saturation 
Voltage 


Base-Emitter 
VSE(on) 
1 
V 
'c=500mA, 
VC~5V* 


Turn-On 
Voltage 


Static Forward 
Current 
hFE 
50 
1c=10mA, VCE=5V 
Transfer 
Ratio 
50 
1c=500mA, VC~5V* 


20 
1c=1A, VCE=5V* 


Transition 
fT 
30 
MHz 
Ic=1OmA, VCE=20V 
Frequency 
f=20MHz 


Output Capacitance 
Cabo 
20 
pF 
Vcs=20V, f=1MHz 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 
FEATURES 


* 
300 Volt VCEO 
* 
0.5 Amps 
continuous 
current 


* 
Ptot= 1 Watt 


APPLICATIONS 


* 
Telephone 
dialler 
circuits 


* 
Video 
output 
drivers 
REFER TO ZTX657 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
300 
V 


Collector-Emitter 
Voltage 
VCEO 
300 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
1 
A 


Continuous 
Collector 
Current 
Ic 
0.5 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
300 
V 
1c=100~, 
IE=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
300 
V 
1c=10mA"IB=0* 


Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
5 
V 
IE=1OO~, Ic=0 


Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
100 
nA 
Vcs=200V,IE=0 


Current 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEs=3V, Ic=0 


Collector-Emitter 
VCE(satl 
0.5 
V 
1c=100mA,IB=10mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(satl 
1 
V 
1c=100mA, IB=10mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1 
V 
1c=100mA, Vc~5V* 
Turn-On Voltage 


Static Forward 
Current 
hFE 
40 
1c=10mA, Vc~5V* 


Transfer 
Ratio 
50 
1c=100mA, Vc~5V* 


Transition 
fr 
30 
MHz 
1c=10mA, Vc~20V 


Frequency 
f=20MHz 


Output Capacitance 
Cabo 
20 
pF 
Vcs=20V, f=1MHz 


* Measured 
under pulsed conditions. 
Pulse width=300!J.s. Duty cycle ~2% 


3-50 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
12 VoltVcEO 


* 
Gain of 400 at Ic=3 Amps 


* 
Ptot= 1 Watt 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 


REFER TO ZTX688B 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
12 
V 


Collector-Emitter 
Voltage 
VCEO 
12 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
10 
A 


Continuous 
Collector 
Current 
Ic 
3 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBR)CBO 
12 
V 
Ic=1OOllA, I~O 
Breakdown 
Voltage 


Collector-Emitter 
VIBR)CEO 
12 
V 
1c=10mA,IIFO* 


Breakdown 
Voltage 


Emitter-Base 
VIBR)EBO 
5 
V 
IE=1OOllA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
leBo 
0.1 
llA 
Vcs=10V, 'E=O 
Current 


Emitter Cut-Off Current 
lEBO 
0.1 
llA 
VEs=4V, Ic=0 


Collector-Emitter 
VCE(satl 
0.04 
V 
1c=0.1A IB=1mA 
Saturation 
Voltage 
0.06 
V 
1c=0.1A,IB=0.5mA* 


0.18 
V 
1c=1A,IB=50mA* 


0.35 
V 
1r=3A IR=20mA * 


Base-Emitter 
VBElsat) 
1.1 
V 
1c=3A,IB=20mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(On) 
1 
V 
1c=3A Vc~2V* 


Turn-On Voltage 


Static Forward 
Current 
hFE 
500 
'c=0.1A V~2V 
Transfer 
Ratio 
400 
'c=3A, Vc~2V* 
100 
1c=10A,Vr:rc=2V* 


Transition 
fr 
150 
MHz 
1c=50mA, Vc~5V 
Frequency 
f=50MHz 


Output 
Capacitance 
CnhO 
40 
pF 
Vr:~10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300I!s. 
Duty cycle ~% 
3-51 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1- MAY 94 


FEATURES 


* 
45 Volt VCEO 


* 
Gain of 400 at Ic=l 
Amp 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Siren 
Drivers 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 


REFER TO ZTX690B 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
45 
V 


Collector-Emitter 
Voltage 
VCEO 
45 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
'CM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Practical Power Dissipation* 
PIOIP 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
45 
V 
lc=lOO!-LA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
45 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
5 
V 
IE=100!-LA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
!-LA 
Vcs=35V 


Emitter Cut-Off Current 
lEBO 
0.1 
!-LA 
VEs=4V 


Collector-Emitter 
Saturation 
VCE(satl 
0.1 
V 
1c=0.lA,IB=0.5mA* 


Voltage 
0.5 
V 
1c=1A,IB=5mA* 


Base-Emitter 
VBElsatl 
0.9 
V 
lc=lA,IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
0.9 
V 
1c=1A,Vc~2V* 


Turn-On Voltage 


Static Forward 
Current 
hFE 
500 
1c=100mA, V~2V* 


Transfer 
Ratio 
400 
1c=1A,Vc~2V* 
150 
1c=2A,Vc~2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fr 
150 
MHz 
Ic=50mA, Vc~5V 
f=50MHz 


Input Capacitance 
Cibo 
200 
pF 
VEa=0.5V, f=1MHz 


Output Capacitance 
Cobo 
16 
pF 
Vca=10V, f=1MHz 


Switching 
Times 
ton 
33 
ns 
Ic=500mA, IB1=50mA 
toft 
1300 
ns 
IB:z=50mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rthlj-ambl1 
175 
°C/W 
Junction 
to Ambient2 
Rth(j-ambI2t 
116 
°C/W 
Junction 
to Case 
Rth(j-case) 
70 
°C/W 
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PNP SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
100 Volt VCEO 


* 
Gain of 3K at Ic=' 
Amp 


* 
PIOI=' 
Watt 


APPLICATIONS 


* 
Lamp, 
solenoid 
and relay drivers 


* 
Replacement 
of TO'26 
and T0220 
darlington 
transistors 


REFER TO ZTX704 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


.cr 


E 
E-Line 
TQ92 ComDatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-120 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-10 
V 


Peak Pulse Current 
ICM 
-4 
A 


Continuous 
Collector Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 


Operating 
and Storage Temperature 
Range 
TiT stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-120 
V 
1c=-lOOllA, IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-100 
V 
fc=-10mA, 
IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-10 
V 
IE=-100llA. Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
llA 
Vcs=-100V.IE=0 


Current 
-10 
llA 
Vcs=-100V. Tamb=100'C 


Collector 
Cut-Off 
Ices 
-10 
llA 
VCESO-80V 


Current 


Emitter Cut-Off Curren 
lEBO 
-0.1 
llA 
VEs=-8V 


Collector-Emitter 
VCElsal1 
-1.3 
V 
1c=-lA,IB=-lmA* 
Saturation 
Voltage 
-2.5 
V 
1c=-2A, IR=-2mA * 


Base-Emitter 
VBElsati 
-1.8 
V 
1c=-1A. IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
-1.7 
V 
'c=-lA, Vce=-5V* 
Voltage 


Static Forward Current 
hFE 
3k 
1c=-10mA, Vce=-5V* 
Transfer 
3k 
1c=-100mA. Vce=-5V* 
Ratio 
3k 
30k 
1c=-lA, Vce=-5V* 


2k 
Ic=-2A, Vce=-5V* 


Transition 
fT 
160 
MHz 
1c=-100mA, Vce=-10V 


Frequency 
f=20MHz 


PNP SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 


* 
120VoltVeEo 


* 
Gain of 3K at le=1 Amp 


* 
Ptot= 1 Watt 


APPLICATIONS 


* 
Lamp, 
solenoid 
and relay drivers 


* 
Replacement 
of T0126 
and T0220 
darlingtons 


REFER TO ZTX705 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
.of 


E 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VeBo 
-140 
V 


Collector-Emitter 
Voltage 
VCEO 
-120 
V 


Emitter-Base 
Voltage 
VEBO 
-10 
V 


Peak Pulse Current 
ICM 
-4 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
-140 
V 
1c=-100jJA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-120 
V 
1c=-10mA, IB=O* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-10 
V 
IE=-100jJA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
jJA 
VCEr-120V,IE=0 
Current 
-10 
jJA 
VCEr-120V, Tamb=100·C 


Collector 
Cut-Off 
ICES 
-10 
jJA 
VcEs=-80V 
Current 


Emitter Cut-Off Curren 
lEBO 
-0.1 
jJA 
VEEr-8V 


Collector-Emitter 
VCElsatl 
-1.3 
V 
1c=-1A, IB=-lmA* 


Saturation 
Voltage 
-2.5 
V 
'c=-2A, IB=-2mA* 


Base-Emitter 
VBElsatl 
-1.8 
V 
1c=-1A, IB=-10mA* 


Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
-1.7 
V 
1c=-1A,Vee=-5V* 
Voltage 


Static Forward Current 
hFE 
3k 
1c=-10mA, Vce=-5V* 


Transfer 
Ratio 
3k 
'c=-100mA, Vce=-5V* 


3k 
30k 
1c=-lA, Vce=-5V* 


2k 
1c=-2A,Vce=-5V* 


Transition 
fT 
160 
MHz 
1c=-100mA, Vce=-10V 


Frequency 
f=20MHz 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 


* 
25 Volt VCEO 


* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptat= 1 Watt 


REFER TO ZTX749 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
"f 
E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-35 
V 


Collector-Emitter 
Voltage 
VCEO 
-25 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-6 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Power Dissipation 
at Tamb=25°C 
Ptat 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
-35 
V 
1c=-lOOIlA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
-25 
V 
1c=-10mA, IB=O* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
-5 
V 
IE=-1001lA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
IlA 
Vcs=-30V 
Current 
-10 
IlA 
Vcs=-30V, Tamb=1OO·C 


Emitter Cut-Off Current 
lEBO 
-0.1 
IlA 
VEs=-4V,IE=0 


Collector-Emitter 
VCE(sat) 
-0.12 
-0.3 
V 
'c=-lA,IB=-100mA* 


Saturation 
Voltage 
-0.23 
-0.5 
V 
1c=-2A,IB=-200mA* 


Base-Emitter 
VBElsat) 
-0.9 
-1.25 
V 
1c=-1A,IB=-100mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(anl 
-0.8 
-1 
V 
1c=-lA, VC~-2V* 


Turn-On 
Voltage 


Static Forward 
Current 
hFE 
70 
200 
1c=-50mA, Vc~-2V* 
Transfer 
Ratio 
100 
200 
300 
1c=-lA, Vc~-2V* 
75 
150 
1c=-2A, Vc~-2V* 
15 
50 
1c=-6A, Vc~-2V* 


Transition 
fT 
100 
160 
MHz 
1c=-100mA, VCE=-5V 


Frequency 
f=100MHz 


Output Capacitance 
Cabo 
100 
pF 
Vcs=-10V, f=lMHz 


*Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle ~2% 


3-56 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
60VoltVCEO 
* 
2 Amp 
continuous 
current 
* 
Ptot= 1 Watt 


APPLICATIONS 
* 
Lamp, 
relay or solenoid 
drivers 
* 
Audio 
circuits 
* 
Replacement 
of T0126 
and T0220 
parts 


REFER TO ZTX751 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-6 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-80 
V 
1c=-100IlA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-60 
V 
IC=-10mA, 'B=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
1~-1 001lA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
IlA 
VCIF-60V, I~O 
Current 
-10 
IlA 
VCIF-60V, Tamtf100°C 


Emitter Cut-Off Current 
lEBO 
-0.1 
IlA 
VEIF-4V, Ic=0 


Collector-Emitter 
VCElsatl 
-0.15 
-0.3 
V 
1c=-1A, IB=-100mA* 


Saturation 
Voltage 
-0.28 
-0.5 
V 
1,.=-2A,'R=-200mA * 


Base-Emitter 
VBElsatl 
-0.90 
-1.25 
V 
1c=-1A, IB=-100mA* 


Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
-0.8 
-1.0 
V 
1c=-1A,V~-2V* 
Voltage 


Static Forward Current 
hFE 
70 
200 
'c=-50mA, Vc~-2V* 
Transfer 
Ratio 
100 
200 
300 
'c=-500mA, Vc~-2V* 
80 
170 
'c=-1A, V~-2V* 
40 
150 
1,.=-2A,V~-2V* 


Transition 
fT 
100 
140 
MHz 
1c=-100mA, Vc~-5V 
Frequency 
f=100MHz 


Output 
Capacitance 
Cabo 
30 
pF 
VclF-10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle :!>2% 


3-57 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
100VoltVCEO 
* 
2 Amp 
continuous 
current 
* 
Ptot= 1 Watt 


APPLICATIONS 
* 
Lamp, 
relay or solenoid 
drivers 
* 
Audio 
circuits 
* 
Replacement 
of T0126 
and T0220 
devices 


REFER TO ZTX753 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-120 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-6 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-120 
V 
1c=-100lJA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-100 
V 
1c=-10mA, IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
IE=-lOOlJA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
lJA 
Vce=-100V,IE=0 
Current 
-10 
lJA 
Vce=-100V, Tamb=100'C 


Emitter Cut-Off Current 
lEBO 
-0.1 
lJA 
VEe=-4V,lc=0 


Collector-Emitter 
VCElsa11 
-0.17 
-0.3 
V 
1c=-1A, IB=-100mA* 
Saturation 
Voltage 
-0.30 
-0.5 
V 
1r=-2A, IR=-200mA * 


Base-Emitter 
VBElsa11 
-0.90 
-1.25 
V 
1c=-1A, IB=-100mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
-0.8 
-1.0 
V 
1c=-1A,Vc~-2V* 
Voltage 


Static Forward 
Current 
hFE 
70 
200 
1c=-50mA, Vc~-2V* 
Transfer 
Ratio 
100 
200 
300 
1c=-500mA, Vc~-2V* 
55 
170 
1c=-1A,Vc~-2V* 
25 
55 
1r=-2A, Vrf?-2V* 


Transition 
fT 
100 
140 
MHz 
1c=-100mA, Vc~-5V 
Frequency 
f=100MHz 


Output Capacitance 
Cabo 
30 
pF 
Vce=-10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle ~2% 


3-58 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
150VoltVCEO 


* 
1 Amp 
continuous 
current 


* 
Low saturation 
voltage 
* 
Ptot= 1 Watt 


REFER TO ZTX755 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
"f 
E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-150 
V 


Collector-Emitter 
Voltage 
VCEO 
-150 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-150 
V 
1c=-100~, 
IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
-150 
V 
1c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
-5 
V 
'E=-lOOlJ.A.Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-100 
nA 
Vcs=-125V,IE=0 
Current 


Emitter 
Cut-Off Current 
lEBO 
-100 
nA 
VEs=-3V,Ic=0 


Collector-Emitter 
VCE(satl 
-0.5 
V 
1c=-500mA. IB=-50mA* 
Saturation 
Voltage 
-0.5 
V 
1c=-1A. IB=-200mA * 


Base-Emitter 
VBElsatl 
-1.1 
V 
1c=-500mA. IB=-50mA * 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE{onl 
-1.0 
V 
1c=-500mA, VCE=-5V* 
Voltage 


Static Forward 
Current 
hFE 
50 
1c=-10mA. Vc~-5V 
Transfer 
Ratio 
50 
1c=-500mA, VCE=-5V* 
20 
1c=-1A, Vc~-5V* 


Transition 
fr 
30 
MHz 
1c=-10mA. Vc~-20V 
Frequency 
f=20MHz 


Output 
Capacitance 
Cobo 
20 
pF 
Vcs=-20V, f=1MHz 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - FEB 94 
FEATURES 


* 
300 Volt VCEO 
* 
0.5 Amp 
continuous 
current 


* 
PIOI= 1 Watt 


REFER TO ZTX757 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-300 
V 


Collector-Emitter 
Voltage 
VCEO 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Power Dissipation 
at Tamb= 25°C 
Plot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
-300 
V 
1c=-1OOIlA,IE=0 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-300 
V 
1c=-10mA, IB=O* 


Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
-5 
V 
IE=-1001lA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-100 
nA 
Vce=-200V,IE=0 


Current 


Emitter 
Cut-Off Current 
lEBO 
-100 
nA 
VEe=-3V, Ic=0 


Collector-Emitter 
VCElsatl 
-0.5 
V 
1c=-100mA, IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-1.0 
V 
1c=-100mA,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
-1.0 
V 
1c=-100mA, Vc~-5V* 
Voltage 


Static Forward 
Current 
hFE 
40 
1c=-10mA, VC~-5V* 


Transfer 
Ratio 
50 
1c=-100mA, Vc~-5V* 


Transition 
fT 
30 
MHz 
1c=-10mA, Vc~-20V 


Frequency 
f=20MHz 


Output Capacitance 
Cobo 
20 
pF 
VCe=-20V, f=1MHz 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1- FEB 94 


FEATURES 


* 
15VoltVCEO 
* 
High gain and low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Flash gun convertors 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 


REFER TO ZTX788B 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-15 
V 


Collector-Emitter 
Voltage 
VCEO 
-15 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-8 
A 


Continuous 
Collector 
Current 
Ic 
-3 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-15 
V 
1c=-1OO~, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-15 
V 
1c=-10mA. IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
IE=-100~, 
Ic=0 
Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
-0.1 
~ 
Vcs=-10V,IE=0 
Current 


Emitter Cut-Off Current 
lEBO 
-0.1 
~ 
VEs=-4V 


Collector-Emitter 
VCE(satl 
-0.15 
V 
1c=-0.5A. 'B=-2.5mA* 
Saturation 
Voltage 
-0.25 
V 
1c=-1A. IB=-5mA* 
-0.45 
V 
1c=-2A.IB=-10mA* 


Base-Emitter 
VBElsatl 
-0.9 
V 
1c=-1A. IB=-5mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(onl 
-0.75 
V 
1c=-1A. Vce=-2V* 
Voltage 


Static Forward Current 
hFE 
500 
1500 
1c=-10mA, Vce=-2V* 
Transfer 
Ratio 
400 
1c=-1A, Vce=-2V* 
300 
1c=-2A. Vce=-2V* 
150 
1c=-6A. VCe=-2V* 


Transition 
fT 
100 
MHz 
1c=-50mA, Vce=-5V 
Frequency 
f=50MHz 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 


* 
40 Volt VCEO 


* 
Gain of 200 at Ic=1 Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Siren driver 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E-Line 
T092 ComDatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-50 
V 


Collector-Emitter 
Voltage 
VCEO 
-40 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-6 
A 


Continuous 
Collector Current 
Ic 
-2 
A 


Practical Power Dissipation* 
PIOID 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIOI 
1 
W 


derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlCBO 
-50 
V 
1c=-1OOlJA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-40 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBR)EBO 
-5 
V 
IE=-1OOIlA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
lJA 
Vcs=-30V 


Emitter Cut-Off Current 
lEBO 
-0.1 
lJA 
VEs=-4V 


Collector-Emitter 
Saturation 
VCElsa11 
-0.25 
V 
1c=-500mA, IB=-5mA* 
Voltage 
-0.45 
V 
1c=-1A, IB=-10mA* 


-0.75 
V 
1c=-2A, 'B=-50mA * 


Base-Emitter 
VBElsatl 
-1.0 
V 
1c=-1A, IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.75 
V 
1c=-1A,Vc~-2V* 
Turn-On Voltage 


Static Forward Current 
hFE 
300 
800 
1c=-10mA, V~-2V. 
Transfer 
Ratio 
250 
'c=-500mA, Vc~-2V* 


200 
'c=-1A, Vc~-2V* 


150 
'c=-2A, Vc~-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
1c=-50mA, Vc~-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
VEs=-0.5V, f=1 MHz 


Output Capacitance 
Cobo 
24 
pF 
Vcs=-10V, f=1MHz 


Switching 
Times 
ton 
35 
ns 
Ic=-500mA, IB,=-50mA 


toft 
600 
ns 
IBz=-50mA, Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient, 
Rthlj-ambl' 
175 
°cm 
Junction 
to Ambient2 
Rthlj-ambl2t 
116 
°cm 
Junction 
to Case 
Rth1j-easel 
70 
°cm 
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NPN SILICON PLANAR 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - SEPT 93 


FEATURES 


* 
300 Volt VCEO 


APPLICATIONS 


* 
Telephone 
dialler 
circuits 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
300 
V 


Collector-Emitter 
Voltage 
VCEO 
300 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
680 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
300 
V 
1c=100tLA,IE=0 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
300 
V 
1c=1mA, IB=O* 
Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
6 
V 
IE=100tLA,Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
tLA 
Vcs=200V, 
IE=O 


Emitter Cut-Off Current 
lEBO 
0.1 
tLA 
VEs=6V, Ic=0 


Collector-Emitter 
VCElsatl 
0.5 
V 
1c=20mA, IB=2mA 


Saturation 
Voltage 


Base-Emitter 
VBElsatl 
0.9 
V 
1c=20mA, IB=2mA 


Saturation 
Voltage 


Static Forward Current 
hFE 
25 
1c=1mA, Vc~10V* 


Transfer 
Ratio 
40 
1c=10mA, VC~10V* 


40 
1c=30mA, VC~ 1OV* 


Transition 
fT 
50 
MHz 
1c=10mA, VC~20V 


Frequency 
f=20MHz 


Output Capacitance 
Cobo 
6 
pF 
Vcs=20V, f=1MHz 


* Measured 
under pulsed conditions. 
Pulse width=300IlS. 
Duty cycle $ 2% 


3-64 


PNP SILICON PLANAR 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
300 Volt VCEO 


APPLICATIONS 


* 
Telephone 
dialler 
circuits 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-300 
V 


Collector-Emitter 
Voltage 
VCEO 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
680 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
-300 
V 
1c=-100~, 
IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-300 
V 
1c=-1mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
IE=-1O~, 
Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.25 
~ 
Vca=-200V,IE=0 


Emitter Cut-Off Current 
lEBO 
-0.1 
~ 
VEa=-3V,Ic=0 


Collector-Emitter 
VCE(satl 
-0.5 
V 
'c=-20mA, 
IB=-2mA 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-0.9 
V 
1c=-20mA, IB=-2mA 
Saturation 
Voltage 


Static Forward Current 
hFE 
25 
'c=-1mA, Vc~-10V* 


Transfer 
Ratio 
40 
1c=-10mA, Vc~-10V* 


25 
1c=-30mA, Vc~-10V* 


Transition 
fT 
50 
MHz 
Ic=- 1OmA, VCE=-20V 
Frequency 
f=20MHz 


Output Capacitance 
Cabo 
6 
pF 
Vca=-20V, f=1MHz 


* Measure under pulsed conditions. 
Pulse Width=300IlS. 
Duty cycle S;2% 


3-65 


NPN SILICON PLANAR 


SWITCHING 
TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 


* 
40VoltVCEO 


* 
Fast switching 


I MPS2222A I 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
75 
V 


Collector-Emitter 
Voltage 
VCEO 
40 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Continuous 
Collector 
Current 
Ic 
800 
mA 


Power Dissipation 
at T.mb=25°C 
PIOI 
500 
mW 


Operating 
and Storage Temperature 
Range 
TiT stg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
75 
V 
Ic=1OjlA, IE=O 


Voltage 


Collector-Emitter 
VIBRICEO 
40 
V 
1c=10mA, IB=O 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
6 
V 
IE=10jlA,Ic=0 


Voltage 


Collector 
Cut-Off Current 
ICBO 
10 
nA 
Vca=60V, I~O 
10 
jlA 
Vca=60V, IE=O,T.mb=150°C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEa=3V,Ic=0 


Collector-Emitter 
Cut-Off 
ICEX 
10 
nA 
Vc~60V, 
VEBIoffl=3V 


Current 


Collector-Emitter 
VCEIS.11 
0.3 
V 
1c=150mA,IB=15mA* 
Saturation 
Voltage 
1.0 
V 
1c=500mA,IB=50mA* 


Base-Emitter 
VBEIs.11 
0.6 
1.2 
V 
1c=150mA, IB=15mA* 
Saturation 
Voltage 
2.0 
V 
1c=500mA,IB=50mA* 


Static Forward Current 
hFE 
35 
'c=0.1mA, Vc~10V* 


Transfer 
Ratio 
50 
1c=1mA, Vc~10V 
75 
1c=10mA, Vc~10V* 


35 
1c=10mA, Vc~10V, 
T.mb=-55°C 
100 
300 
1c=150mA, Vc~10V* 
50 
1c=150mA, Vc~1V* 


40 
1c=500mA, Vc~10V* 


*Measured 
under pulsed conditions. 
Pulse width=300l-ls. 
Duty cycle ~ 2% 


3-66 


I MPS2222A I 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated). 


PARAMETER 
SYMBOL 
MIN. 
TYp. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
fT 
300 
MHz 
1c;=20mA Vcr;=20V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
8 
pF 
Vca=10V, IE=O,f=140KHz 


Input Capacitance 
Cibo 
25 
pF 
VEa=°.5V,Ic;=0 
f=140KHz 


Delay Time 
td 
10 
ns 
Vcr;=30V, VBE(O~0.5V 


Rise Time 
t, 
25 
ns 
1c;=150mA IB1= 5mA 
(See Delay Test Circuit) 


Storage Time 
ts 
225 
ns 
Vcr;=30V,Ic;=150mA 


Fall Time 
It 
60 
ns 
IB1=IB:z=15mA 
(See Storage Test Circuit) 


Generator rise time <2ns 
Pulse width (t1)<200ns 
Duty cycle = 2% 
.n 
o.sv 


Scope: 


Rin> 100 kn 


Cin< 12 pF 
Rise lime 
< 5 ns 


Scope: 


Rin> 100 kn 


Cin< 12 pF 
Rise lime 
< 5 ns 


NPN SILICON PLANAR HIGH SPEED 


SWITCHING 
TRANSISTOR 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
40 Volt VCEO 


* 
Very fast switching 


I MPS2369A 
I~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
40 
V 


Collector-Emitter 
Voltage 
VCES 
40 
V 


Collector-Emitter 
Voltage 
VCEO 
15 
V 


Emitter-Base 
Voltage 
VEBO 
4.5 
V 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb=25°C 
P101 
300 
mW 


Operating 
and Storage Temperature 
Range 
TiT stg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlC60 
40 
V 
Ic=1OllA, IE=O 


Voltage 


Collector-Emitter 
V'BRICEO 
15 
V 
1c=10mA,le=0* 
Breakdown 
Voltage 
V'BRICES 
40 
V 
1c=10llA, VBrO 


Emitter-Base 
VIBRlEBO 
4.5 
V 
Ir1OllA,Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
25 
nA 
Vce=20V,lrO 
30 
lIA 
Vce=20V, IrO, Tamb=150°C 


Collector-Emitter 
VCElsatl 
0.2 
V 
1c=10mA,IB=1mA* 
Saturation 
Voltage 


Base-Emitter 
VBElsatl 
0.7 
0.85 
V 
1c=10mA,le=1mA* 
Saturation 
Voltage 


Static Forward Current 
hFE 
40 
120 
1c=10mA. Vcr1V* 
Transfer 
Ratio 
20 
1c=10mA, Vcr1V, 
Tamb=-55°C* 


20 
1r=100mA, Vcr1V* 


Output 
Capacitance 
Cnhn 
4 
pF 
Vce=5V, IE=O,f=140KHz 


Turn-on 
Time 
ton 
12 
ns 
VCe"3V, V~EIOfff1.5V 1c=10mA, 
IB1=3mA ( ee tONcircuit) 


Turn-off 
Time 
toff 
18 
ns 
VCe"3V, ~10mA, 
IB1=3mA 


IB,=1.5m 
(See tnFFcircuit) 


Storage Time 
ts 
13 
ns 
1<s:la,=lar 1OmA 
( ee Storage test circuit) 


-1'11-- 


+10.6V - 


Pulse width 
(t1)=300ns 


Duty cycle = 2% 


iltr 


-+10.75V 


Pulse width (t1)=300ns 
Duty cycle = 2% 


Pulse width 
(t1)=300ns 
Duty cycle = 2% 


I MPS2369A I 


Ics< 4pF* 


-.l 


L-'I Cs< 4pF' 


I CS<3pF* 


• Total shunt capacitance 
of test jig and connectors. 


3-69 


PNP SILICON PLANAR 


SWITCHING 
TRANSISTOR 


ISSUE 2 - SEPTEMBER 
94 


FEATURES 
* 
60 Volt V CEO 
* 
Fast switching 


I MPS2907A 
I 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-60 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-600 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
500 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYp. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
-60 
V 
1c=-10!!A, IE=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
-60 
V 
'c=-10mA, 
'B=O* 
Breakdown 
Voltage 


Emitter-Base 
V(BR)EBO 
-5 
V 
IE=-10!!A, Ic=0 


Breakdown 
Voltage 


Collector-Emitter 
'CEX 
-50 
nA 
Vce=-30V, VBe=-0.5V 
Cut-Off Current 


Collector 
Cut-Off 
ICBO 
-10 
nA 
Vcs=-50V, IE=O 


Current 
-10 
!!A 
Vcs=-50V, IE=O,Tamb=150°C 


Base Cut-Off Current 
IB 
-50 
nA 
Vce=-30V, VBe=-0.5V 


Collector-Emitter 
VCE(satl 
-0.4 
V 
1c=-150mA,IB=-15mA* 
Saturation 
Voltage 
-1.6 
V 
1c=-500mA, IB=-50mA * 


Base-Emitter 
VBElsatl 
-1.3 
V 
'c=-150mA,IB=-15mA* 
Saturation 
Voltage 
-2.6 
V 
1c=-500mA, 'B=-50mA * 


Static Forward Current 
hFE 
75 
1c=-0.1mA, VCe=-10V 


Transfer Ratio 
100 
1c=-1mA, VCe=-1OV 
100 
1c=-10mA, VCe=-10V 


100 
300 
1c=-150mA, VCe=-10V* 


50 
1c=-500mA, Vce=-10V* 


Transition 
fT 
200 
MHz 
1c=-50mA, VCe=-20V 


Frequency 
f=100MHz 


I MPS2907A 
I 


PARAMETER 
SYMBOL 
MIN. 
TYp. 
MAX. 
UNIT 
CONDITIONS. 


Output Capacitance 
Cabo 
8 
pF 
VCEF-10V. 'E=O.f=100KHz 


Input 
Capacitance 
Cibo 
30 
pF 
VBE=-2V,Ic=0 
f=100KHz 


Turn On Time 
ton 
50 
ns 
VC~-30V 
1c=-150mA,IB1=-15mA 
(See Turn On Circuit) 


Turn Off Time 
toft 
110 
ns 
Vc~-6V, 
'c=-150mA 
IB1=IB2""-15mA 
(See Turn Off Circuit) 


°LL 
i-------1 
Pulse width 
<200ns 


Scope: 
Rise lime 
< 5 ns 


Scope: 
Rise lime 
< 5 ns 
°LL 
i-------1 
Pulse width 
<200ns 


NPN SILICON PLANAR 


RF TRANSISTOR 


ISSUE 3 - MARCH 
1994 


FEATURES 
* 
High fT=900MHz 
Min 


* 
Max capacitance=1pF 


* 
Low noise 5dB 


APPLICATIONS 
* 
Cordless 
telephones 


* 
Keyless 
entry 
systems 


* 
Wideband 
instrumentation 
amplifiers 


* 
Wireless 
lans 


* 
Remote 
metering 


* 
Telemetry 


ABSOLUTE MAXIMUM 
RATINGS. 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
20 
V 


Collector-Emitter 
Voltage 
VCEO 
12 
V 


Emitter-Base 
Voltage 
VEBO 
2.5 
V 


Continuous 
Collector 
Current 
Ic 
50 
mA 


Power Dissipation 
PIOI 
500 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
·C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
20 
V 
Ic= 1j!A, Ie=0 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
12 
V 
Ic= 3mA, IB=O 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
2.5 
V 
IE=10j!A,Ic=0 


Voltage 


Collector 
Cut-Off 
ICBO 
0.02 
j!A 
Vcs=15V,Ie=0 


Current 
1.0 
j!A 
Vcs=15V, Ie=0' Tamb=150·C 


Collector-Emitter 
Saturation 
VCElsal1 
0.4 
V 
1c=10mA,IB=1mA 


Voltage 


Base-Emitter 
VBEISall 
1.0 
V 
1c=10mA,IB=1mA 


Saturation 
Voltage 


Static Forward Current 
hFE 
25 
250 
'c=3mA, Vce=1V 


Transfer 
Ratio 


Transition 
Frequency 
fT 
900 
2000 
MHz 
1r=5mA, V('~6V, 
f=100MHz 


Collector-Base 
Capacitance 
Cob 
1.0 
pF 
1.=0, V,.,.=10V, f=1MHz 


Small Signal Current Gain 
h'A 
25 
300 
1c=2mA, Vr:~6V, f=1 KHz 


Collector 
Base Time Constant 
rb'Ce 
3.0 
14 
ps 
IE=2mA, Vee=6V, f=31.9MHz 


Noise Figure 
NF 
5 
dB 
1c=1.5mA, Vce=6V 
R.,=50n, f=200MHz 


Common-Emitter 
Amplifier 
Gpe 
15 
dB 
1c=5mA, Vce=6V 


Power Gain 
f=200MHz 
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B 
C 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
25 
V 


Collector-Emitter 
Voltage 
VCEO 
25 
V 


Emitter-Base 
Voltage 
VEBO 
4 
V 


Continuous 
Collector Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
25 
V 
Ic=100llA.IE=0 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
25 
V 
Ic=1mA.IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
4 
V 
IE=10llA.lc=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
llA 
Vcs=25V, IE=O 


Current 


Collector 
Cut-Off 
ICES 
0.1 
llA 
Vc~25V 


Current 


Collector-Emitter 
VCElsat) 
0.6 
V 
Ic=1A. IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1.2 
V 
Ic=500mA. Vc~1V* 
Turn-On Voltage 


Static Forward Current 
hFE 
50 
Ic=100mA. Vc~1V* 
Transfer 
Ratio 
50 
Ic=500mA, Vc~1V* 


30 
Ic=1A, Vc~1V* 


Transition 
fT 
100 
MHz 
'c=50mA, 
Vc~10V 


Frequency 
f=100MHz 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 
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94 
,/ 


B 
C 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-25 
V 


Collector-Emitter 
Voltage 
VCEO 
-25 
V 


Emitter-Base 
Voltage 
VEBO 
-4 
V 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25·C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BR)CBO 
-25 
V 
1c=-100IlA, 'E=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-25 
V 
1c=-1mA, 'B=O* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-4 
V 
IE=-10IlA, Ic=0 


Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
-0.1 
IlA 
Vca=-25V,IE=0 


Current 


Collector 
Cut-Off 
ICEO 
-0.1 
IlA 
Vce=-25V 


Current 


Collector-Emitter 
VCElsat) 
-0.6 
V 
1c=-1A,IB=-100mA* 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
-1.2 
V 
'c=-500mA, 
VCE=-1V* 
Turn-On Voltage 


Static Forward 
Current 
hFE 
50 
1c=-100mA, VCe=-1V* 
Transfer 
Ratio 
50 
1c=-500mA, Vce=-1V* 


30 
1c=-1A, VCe=-1V* 


Transition 
fT 
100 
MHz 
'c=-50mA, Vce=-10V 


Frequency 
f=100MHz 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 2 - FEB 94 


FEATURES 


* 
80 Volt VCEO 


* 
Gain of 50 at Ic=100mA 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
80 
V 


Emitter-Base 
Voltage 
VEBO 
4 
V 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
750 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
80 
V 
1c=100J.1A,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
80 
V 
1c=1mA, IB=O* 
Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
4 
V 
IE=100J.1A,Ic=0 


Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
0.1 
J.1A 
Vcs=80V,IE=0 


Current 


Collector 
Cut-Off 
ICES 
0.1 
J.1A 
VCE=60V 


Current 


Collector-Emitter 
VCE(satl 
0.25 
V 
1c=100mA,IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1.2 
V 
1c=100mA, VC~1V* 


Turn-On Voltage 


Static Forward 
Current 
hFE 
50 
1c=10mA, VC~1V* 


Transfer 
Ratio 
50 
1c=100mA, VCE=1V* 


Transition 
fr 
100 
MHz 
1c=10mA, Vc~2V 


Frequency 
f=100MHz 


NPN SILICON PLANAR MEDIUM 


POWER DARLINGTON 
TRANSISTOR 


ISSUE 2 - NOV 93 
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B 
C 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Emitter 
Voltage 
VCES 
20 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Continuous 
Collector 
Current 
IC 
500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Emitter 
V(BRICES 
20 
V 
1c=1OOIJA,IB=0* 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICES 
100 
nA 
Vce=15V, VBE=O 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vca=15V,IE=0 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEa=10V,Ic=0 


Collector-Emitter 
VCE(satl 
1 
V 
1c=10mA,IB=0.01mA 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1.4 
V 
1c=10mA, Vce=5V* 
Saturation 
Voltage 


Static Forward Current 
hFE 
20K 
1c=10mA, VCE=5V* 
Transfer 
Ratio 


NPN SILICON PLANAR 


HIGH VOLTAGE TRANSISTOR 


ISSUE 2 - MARCH 94 


FEATURES 


* 
High voltage 


APPLICATIONS 


* 
Telephone 
dialler 
circuit 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
300 
V 


Collector-Emitter 
Voltage 
VCEO 
300 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
680 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BR)CBO 
300 
V 
Ic=100J.1A,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BR)CEO 
300 
V 
1c=1mAIB=0* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
6 
V 
IE=100J.1A,Ic=0 
Breakdown 
Voltage 


Collector Cut-Off 
ICBO 
0.1 
I-lA 
Vcs=200V,IE=0 
Current 


Emitter Cut-Off Current 
lEBO 
0.1 
J.1A 
VEs=6V,Ic=0 


Collector-Emitter 
VCE(satl 
0.5 
V 
1c=20mA IB=2mA * 
Saturation 
Voltage 


Base-Emitter 
VBE(sat) 
0.9 
V 
1c=20mA IB=2mA * 
Saturation 
Voltage 


Static Forward Current 
hFE 
25 
1c=1mA, Vc~10V* 
Transfer 
Ratio 
40 
1c=10mA VCE=10V* 
40 
1c=30mA VCE=10V* 


Transition 
fT 
50 
MHz 
1c=10mA VCE=20V 
Frequency 
f=20MHz 


Output Capacitance 
Cobo 
6 
pF 
Vcs=20V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300l-ls. 
Duty cycle ~2% 
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FEATURES 


* 
High voltage 


APPLICATIONS 


* 
Telephone 
dialler 
circuit 
,/ 


B 
C 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
400 
V 


Collector-Emitter 
Voltage 
VCEO 
400 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Continuous 
Collector 
Current 
Ic 
300 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
400 
V 
Ic=1001lA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(SRlCEO 
400 
V 
1c=1mA,ls=0* 
Breakdown 
Voltage 


Collector-Emitter 
V(SRlCES 
400 
V 
Ic=1001lA, IE=O 
Breakdown 
Voltage 


Emitter-Base 
V(SRlEBO 
6 
V 
'E=1OIlA,Ic=0 


Breakdown 
Voltage 


Collector Cut-Off 
Icso 
0.1 
IlA 
Vcs=400V,IE=0 


Current 


Collector Cut-Off 
ICES 
500 
nA 
Vc~400V 


Current 


Emitter Cut-Off Current 
lEBO 
0.1 
IlA 
VEs=4V, Ic=0 


Collector-Emitter 
VCE(satl 
0.4 
V 
1c=1mA,ls=0.1mA* 
Saturation 
Voltage 
0.5 
1c=10mA, Is=1mA* 


0.75 
1c=50mA, 's=5mA * 


Base-Emitter 
VSE(satl 
0.75 
V 
1c=10mA,ls=1mA* 
Saturation 
Voltage 


Static Forward Current 
hFE 
40 
1c=1mA, Vc~10V* 
Transfer Ratio 
50 
300 
1c=10mA, Vc~10V* 


45 
1c=50mA, Vc~10V* 


40 
1c=100mA, Vc~10V* 
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FEATURES 


* 
80 Volt VCEO 


* 
Gain of 50 at Ic=100mA 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-80 
V 


Emitter-Base 
Voltage 
VEBO 
-4 
V 


Continuous 
Collector 
Current 
Ic 
-500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
750 
mW 


Operating 
and Storage Temperature 
Range 
T{Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-80 
V 
1c=-100J.!A,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-80 
V 
1c=-lmA, 'B=O* 
Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-4 
V 
IE=-100J.!A,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
J.!A 
Vce=-80V,IE=0 
Current 


Collector 
Cut-Off 
ICES 
-0.1 
J.!A 
Vce=-60V 
Current 


Collector-Emitter 
VCE(satl 
-0.25 
V 
1c=-100mA,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(on) 
-1.2 
V 
1c=-100mA, Vce=-1V* 


Turn-On Voltage 


Static Forward Current 
hFE 
50 
1c=-10mA, Vce=1V* 
Transfer 
Ratio 
50 
1c=-100mA, Vce=1V* 


Transition 
fT 
100 
MHz 
'c=-10mA, Vce=-2V 
Frequency 
f=100MHz 


PNP SILICON PLANAR MEDIUM 


POWER DARLINGTON 
TRANSISTOR 
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FEATURES 


* 
60 Volt VCEO 


* 
Gain of 10k at Ic=100mA 
,/ 


B 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-60 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-10 
V 


Continuous 
Collector 
Current 
Ic 
-500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-60 
V 
1c=-lOOIlA,IE=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-60 
V 
1c=-lOOIlA, IB=O* 


Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-10 
V 
IE=-lOIlA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-100 
nA 
Vcs=-50V, IE=O 


Current 


Collector 
Cut-Off 
ICES 
-500 
nA 
Vc~-50V 


Current 


Emitter Cut-Off 
lEBO 
-100 
nA 
VEs=-10V,Ic=0 


Current 


Collector-Emitter 
VCE(satl 
-1.5 
V 
1c=-100mA,IB=-0.lmA* 
On Voltage 


Base-Emitter 
VBE(onl 
-2 
V 
'c=-100mA, 
Vc~-5V* 
Saturation 
Voltage 


Static Forward Current 
hFE 
10k 
1c=-10mA, Vc~-5V* 
Transfer 
Ratio 
10k 
1c=-100mA, Vc~5V* 


*Measured 
under pulsed conditions. 
Pulse width=300I!s. 
Duty cycle ~2% 
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FEATURES 


* 
60VoltVcEO 


* 
Gain of 10k at Ic=100mA 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-60 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-10 
V 


Continuous 
Collector 
Current 
Ic 
-500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
-60 
V 
1c=-100IlA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
-60 
V 
1c=-1OOIlA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
V(BR)EBO 
-10 
V 
IE=-10IlA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-100 
nA 
Vcs=-50V,IE=0 
Current 


Collector 
Cut-Off 
ICES 
-500 
nA 
Vce=-50V 
Current 


Emitter Cut-Off 
lEBO 
-100 
nA 
VEs=-10V,Ic=0 
Current 


Collector-Emitter 
VCE(sat) 
-1.5 
V 
'c=-100mA,IB=-0.1mA* 


On Voltage 


Base-Emitter 
VBE(onl 
-2 
V 
1c=-100mA, VCe=-5V* 


Saturation 
Voltage 


Static Forward Current 
hFE 
10k 
1c=-10mA, Vce=-5V* 
Transfer 
Ratio 
10k 
1c=-100mA, VCe=5V* 


*Measured 
under pulsed conditions. 
Pulse width=300!J.s. Duty cycle :s;2% 
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FEATURES 


* 
High voltage 


APPLICATIONS 


* 
Telephone 
dialler 
circuits 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-300 
V 


Collector-Emitter 
Voltage 
VCEO 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
·500 
mA 


Power Dissipation 
at Tamb= 25°C 
Ptot 
680 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-300 
V 
Ic=- 1001lA, 'E=O 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-300 
V 
1c=-1mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-5 
V 
IE=-101lA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.25 
IIA 
Vcs=-200V,IE=0 


Current 


Emitter 
Cut-Off Current 
'EBO 
-0.1 
IIA 
VEs=-3V,IE=0 


Collector-Emitter 
VCE(satJ 
-0.5 
V 
1c=-20mA,IB=-2mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(sat) 
-0.9 
V 
1c=-20mA,IB=-2mA* 
Saturation 
Voltage 


Static Forward Current 
hFE 
25 
1c=-1mA, Vc~10V* 


Transfer 
Ratio 
40 
1c=-10mA, Vc~10V* 


25 
1c=-30mA,V C~- 1OV* 


Transition 
fT 
50 
MHz 
1c=-10mA, Vc~-20V 


Frequency 
f=20MHz 


Output Capacitance 
Cobo 
6 
pF 
Vcs=-20V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300llS. 
Duty cycle S2% 
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PNP SILICON PLANAR 


HIGH VOLTAGE TRANSISTOR 


ISSUE 2 - MARCH 
94 


FEATURES 


* 
High voltage 


APPLICATIONS 


* 
Telephone 
dialler 
circuit 
"~I 
c 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-400 
V 


Collector-Emitter 
Voltage 
VCEO 
-400 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Continuous 
Collector 
Current 
Ic 
-300 
mA 


Power Dissipation 
at Tamb=25DC 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +150 
DC 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRlCBO 
-400 
V 
'c=- 1OOIlA IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-400 
V 
1c=-1mA,IB=0* 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCES 
-400 
V 
Ic=- 1OO~, IE=O 


Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-6 
V 
IE=-1OO~, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
~ 
VCs=-400V, 'E=O 


Current 


Collector 
Cut-Off 
ICES 
-500 
nA 
Vc~-400V 


Current 


Emitter Cut-Off Current 
lEBO 
-0.1 
~ 
VEs=-4V, 'c=0 


Collector-Emitter 
VCElsatl 
-0.4 
V 
1c=-1mA IB=-0.1mA* 
Saturation 
Voltage 
-0.5 
1c=-10mA,IB=-1mA* 
-0.75 
1c=-50mA IB=-5mA * 


Base-Emitter 
VBE(satl 
-0.75 
V 
1c=-10mA,IB=-1mA* 
Saturation 
Voltage 


Static Forward 
Current 
hFE 
40 
1c=-1mA, Vc~-10V* 
Transfer 
Ratio 
50 
300 
1c=-10mA, Vc~-10V* 


45 
1c=-50mA, Vc~-10V* 


40 
1c=-100mA, Vc~-10V* 


NPN SILICON PLANAR 


RF TRANSISTOR 


ISSUE 3 - NOVEMBER 
94 


FEATURES 


* 
High fT=650MHz 


* 
Maximum 
capacitance 
O.7pF 


* 
Low noise < 5dB at 500MHz 


BE/ 
c 


REFER TO MPSH10P 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Emitter 
Voltage 
VCES 
30 
V 


Collector-Emitter 
Voltage 
VCEO 
25 
V 


Emitter-Base 
Voltage 
VEBO 
3 
V 


Continuous 
Collector 
Current 
Ic 
25 
mA 


Power Dissipation 
at T.mb=25°C 
PIOI 
350 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T$19 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
30 
V 
Ic=100j.tA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
2S 
V 
Ic=1mA, IB=O 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
3 
V 
I~ 10j.tA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
100 
nA 
VCF?25V, I~O 
Current 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEF?2V,Ic=0 


Collector-Emitter 
VCEISall 
0.5 
V 
1c=4mA, 1F?0.4mA 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.95 
V 
1c=4mA, Vc~10V 
Turn-On Voltage 


Static Forward Current 
hFE 
60 
1c=4mA, Vc~10V* 


Transfer 
Ratio 


Transition 
Frequency 
fT 
650 
MHz 
1c=4mA, Vc~10V, 
f=100MHz 


Collector 
Base 
Ccb 
0.7 
pF 
VCF?10V, I~O 
Capacitance 
f=1MHz 


Collector 
Base 
rbCC 
9 
ps 
1c=4mA, Vc~10V, 


Time Constant 
f=31.8MHz 


NPN SILICON PLANAR 


RF TRANSISTOR 


ISSUE 4 - FEB 94 


FEATURES 
* 
High fT=650MHz 
min 


* 
Max. capacitance 
0.7pF 


* 
Low 
noise <5dB at 500MHz 


APPLICATIONS 
* 
Keyless 
entry 
systems 


* 
Wideband 
instrumentation 
amplifiers 


* 
Telemetry 
* 
Wireless 
lans 
~f 


B 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
30 
V 


Collector-Emitter 
Voltage 
VCEO 
25 
V 


Emitter-Base 
Voltage 
VEBO 
3 
V 


Continuous 
Collector 
Current 
Ic 
25 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
500 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRlCBO 
30 
V 
1c=100lJA,IE=0 


Voltage 


Collector-Emitter 
VIBRlCEO 
25 
V 
1c=1mA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
3 
V 
IE=10lJA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBo 
100 
nA 
Vcrr25V, 
'E=O 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VErr2V,Ic=0 


Collector-Emitter 
VCElsatl 
0.5 
V 
1c=4mA, IB=0.4mA 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.95 
V 
1c=4mA, Vce=1OV 


Turn-On 
Voltage 


Static Forward 
Current 
hFE 
60 
'c=4mA, Vce=10V* 


Transfer 
Ratio 


Transition 
Frequency 
fT 
650 
MHz 
1~4mA, V,...=10V f=100MHz 


Collector 
Base Capacitance 
C'h 
0.7 
pF 
V,..,.=10V,IF=O,f=1MHz 


Collector 
Base Time 
rbCc 
9 
ps 
Vcrr10V, 
1c=4mA, f=31.8MHz 


Constant 


Common-Base 
Feedback 
Crb 
0.65 
pF 
Vcrr10V, 
IE=O,f=1MHz 


capacitance 


Noise Figure 
Nt 
5 
dB 
1c=2mA, Vce=5V, 
Rs=50n, f=500MHz 


*Measured 
under pulsed conditions. 
Pulse width=300ILS. Duty cycle :!>2% 
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N-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 1 - FEB 94 


FEATURES 
* 
60 VoltVos 
* 
ROS(onl=SQ 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VoS 
60 
V 


Continuous 
Drain Current at Tamb= 25°C 
10 
270 
mA 


Pulsed Drain Current 
10M 
3 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb= 25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
60 
V 
10=100!LA,VGs=0V 


Breakdown 
Voltage 


Gate-Source 
Breakdown 
VGS(th) 
0.8 
2.5 
V 
'0=1mA, Vos= VGS 


Voltage 


Gate Body Leakage 
IGSS 
100 
nA 
VGS--±20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
10 
!LA 
Vos=60 V, VGs=0V 


Current (1) 


On State Drain Current(1) 
lo(on) 
750 
mA 
Vos=15 V, VGs=10V 


Static Drain Source On 
RoS(on) 
5.0 
n 
VGs=10V,lo=500mA 


State Resistance (1) 
7.5 
n 
VGs=5V, 10=200mA 


Forward 
gfs 
100 
mS 
VOS=15V,lo=500mA 


Transconductance 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
60 
pF 


Common 
Source Output 
Coss 
25 
pF 
VOs=25 V, VGs=0V 


Capacitance 
(2) 
f=1MHz 


Reverse Transfer 
Crss 
5 
pF 


Capacitance 
(2) 


Turn-On Time (2)(3) 
t(on) 
10 
ns 
Voo=15V,lo=600mA 


Turn-Off 
Time (2)(3) 
t(off) 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width=300l!s. 
Duty cycle ~2% (2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - FEB 94 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
60 
V 


Continuous 
Drain Current at T.mb~ 25·C 
10 
150 
mA 


Pulsed Drain Current 
10M 
1 
A 


Gate Source Voltage 
VGS 
± 40 
V 


Power Dissipation 
at T.mb~ 25·C 
Ptot 
400 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
·C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
60 
V 
10~100!!A, VGS'0V 
Voltage 


Gate-Source 
Breakdown 
VGStthl 
0.6 
2.5 
V 
10~1mA VoS' VGS 
Voltage 


Gate Body Leakage 
Ir.",,,, 
100 
nA 
Vr.~ 
30V, Vn~OV 


Zero Gate Voltage 
Drain 
loss 
10 
!!A 
VoS'48 V, VGS'0V 
Current (1) 
500 
!!A 
voS048V, VGS'0V, T~125·C 


On State Drain Current(1) 
IDlnnl 
750 
mA 
Vn~10 
V, Vr.~10V 


Static Drain Source On 
VOStonl 
3.75 
V 
VGS'10V,lo~500mA 
State Voltage (1) 
1.50 
V 
Vr.~5V, 
In~200mA 


Static Drain Source On 
ROSton) 
7.5 
0 
VGS'10V,lo~500mA 
State Resistance (1) 


Forward 
gfs 
100 
mS 
VoS'10V,lo~500mA 
Transconductance 
(1)(2) 


Input Capacitance 
(2) 
C;« 
60 
pF 


Common 
Source Output 
Coss 
25 
pF 
VoS'25 V, VGS'0V 
Capacitance (2) 
f~1MHz 


Reverse Transfer 
C'SS 
5 
pF 
Capacitance 
(2) 


Turn-On Time (2)(3) 
t10nl 
10 
ns 
Voo~15V, 10~600mA 


Turn-Off 
Time (2)(3) 
t10ffi 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width~300I!s. 
Duty cycle $2%, (2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 


NPN SILICON PLANAR 


POWER TRANSISTOR 


PROVISIONAL 
DATASHEET 
ISSUE A - MARCH 94 


FEATURES 
* 
Fast switching 


* 
Guaranteed 
hFE specified 
up to 20 Amps 


* 
Low collector-emmiter 
saturation 
voltage 
,I 


E 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
ICM 
20 
A 


Continuous 
Collector 
Current 
Ic 
5 
A 


Power Dissipation 
at Tamb=25°C 
PIOI 
2 
W 


Power Dissipation 
at Tcase=25°C 
PIOI 
25 
W 


Operating 
and Storage Temperature 
Range 
Tj:TSlo 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Thermal 
Resistance 
Junction 
To Ambient 
Rlhlj-ambl 
75 
°cm 
Junction 
To Case 
Rlhij-case, 
7 
°cm 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRleBo 
80 
120 
V 
1c=1OOI!A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
80 
120 
V 
1c=11!A.RB $1KO 


Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
30 
40 
V 
1c=10mA 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
6 
8 
V 
IE=1OOI!A 


Voltage 


Collector 
Cut-Off Current 
leBO 
50 
nA 
Vee=70V 
1 
I!A 
Vee=70V. Tamb=100·C 


Collector 
Cut-Off Current 
leER 
50 
nA 
Vee=70V 
R S1Kn 
1 
I!A 
Vee=70V, Tamb=100·C 


Emitter 
Cut-Off Current 
lEBO 
10 
nA 
VEe=6V 


Collector-Emitter 
Saturation 
VeElsatl 
50 
mV 
1c=0.5A, IB=20mA 


Voltage 
100 
mV 
1c=1A,IB=20mA 
200 
mV 
'c=2A, IB=20mA 
280 
mV 
1c=5A, IB=200mA * 


Base-Emitter 
VBElsatl 
970 
1150 
mV 
1c=5A, IB=200mA * 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
890 
1000 
mV 
1c=5A,Vee=1V* 
Turn-On 
Voltage 


Static Forward 
Current 
hFE 
100 
200 
1c=10mA, Vce=1V 
Transfer 
Ratio 
100 
200 
300 
1c=1A,Vce=1V* 


100 
170 
1c=5A,Vce=1V* 


30 
65 
1c=20A, Vee=2V* 


Transition 
Frequency 
fT 
100 
MHz 
1c=100mA, Vee=10V 
f=50MHz 


Output Capacitance 
Cobo 
75 
pF 
Vee=10V, f=1MHz 


Switching 
TImes 
ton 
45 
ns 
1c=1A, IB,=100mA 
IBz=100mA, Vec=10V 


toll 
630 
ns 


FEATURES 
* 
Fast switching 
* 
Guaranteed 
hFE specified 
up to 4 Amps 
* 
Low collector-emitter 
saturation 
voltage 
,I 


E 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
200 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
ICM 
10 
A 


Continuous 
Collector Current 
Ic 
4 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
2 
W 


Power Dissipation 
at Tcase=25°C 
Ptot 
25 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Thermal 
Resistance 
Junction 
To Ambient 
Rth(j-amb) 
75 
°C/W 
Junction 
To Case 
Rth(j-casel 
7 
°C/W 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
200 
300 
V 
1c=1OO!1A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
200 
300 
V 
1c=1!1A.RB S1KQ 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
100 
120 
V 
1c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
6 
8 
V 
IE=1OO!1A 
Voltage 


Collector Cut-Off Current 
ICBO 
50 
nA 
Vce=150V 
1 
!1A 
Vce=150V. Tamb=100·C 


Collector 
Cut-Off Current 
ICER 
50 
nA 
Vce=150V 
R S1KQ 
1 
!1A 
Vce=150V. Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEe=6V 


Collector-Emitter 
Saturation 
VCElsatl 
50 
mV 
1c=0.1A. IB=5mA 
Voltage 
150 
mV 
1c=2A IB=100mA 
250 
mV 
1c=4A.IB=400mA* 


Base-Emitter 
VBElsatl 
1000 
1200 
mV 
1c=4A, IB=400mA * 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
860 
1000 
mV 
1c=4A,V~2V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=10mA Vc~2V 
Current Transfer 
Ratio 
100 
200 
300 
1c=2AV~2V* 
50 
100 
'c=4A, Vc~2V* 
20 
30 
'c=10A, Vc~2V* 


Transition 
Frequency 
fT 
130 
MHz 
1c=100mA, Vc~10V 
f=50MHz 


Output Capacitance 
Cabo 
35 
pF 
Vce=10V, f=1MHz 


Switching 
Times 
ton 
50 
ns 
1c=1A IB1=100mA 
'Bt=100mA 
VCc"'10V 
toft 
1650 
ns 


NPN SILICON PLANAR 


POWER TRANSISTOR 


PROVISIONAL 
DATASHEET 
ISSUE A - NOVEMBER 
94 


FEATURES 
* 
Fast switching 


* 
Guaranteed 
hFE specified 
up to 2 Amps 


* 
Low collector-emitter 
saturation 
voltage 
,I 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
330 
V 


Collector-Emitter 
Voltage 
VCEO 
300 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector Current 
Ic 
3 
A 


Power Dissipation 
Tamb=25°C 
Ptot 
2 
W 


Power Dissipation 
at Tcase=25°C 
Ptot 
25 
W 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
·C 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Thermal 
Resistance 
Junction 
To Ambient 
Rthli-amb) 
75 
·cm 
Junction 
To Case 
Rth(j-casel 
7 
·cm 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
330 
475 
V 
Ic=1OOI!A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
330 
475 
V 
1c=1!!A, RB S1KO 
Voltag 


Collector-Emitter 
Breakdown 
VIBRICEO 
300 
350 
V 
'c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
6 
8 
V 
IE=1001!A 
Voltage 


Collector Cut-Off Current 
ICBO 
50 
nA 
VcIF300V 
1 
!!A 
VC1F300V,Tamb=100·C 


Collector Cut-Off Current 
ICER 
50 
nA 
VcIF300V 
R S1KO 
1 
!!A 
Vc1F300V, Tamb=1OO·C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEIF6V 


Collector-Emitter 
Saturation 
VCElsatl 
100 
mV 
1c=0.5A, IB=50mA 
Voltage 
140 
mV 
Ic=1A,IB=100mA 
200 
mV 
'c=2A,IB=200mA* 
310 
mV 
1c=3A,IB=600mA* 


Base-Emitter 
VBElsatl 
900 
1100 
mV 
1c=2A,IB=200mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
860 
1000 
mV 
Ic=2A, Vce=5V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
'c=10mA, Vce=10V 
Current Transfer 
Ratio 
100 
200 
300 
1c=500mA, Vce=10V* 
15 
25 
Ic=2A, Vce=10V* 
15 
1c=3A,Vce=10V* 


Transition 
Frequency 
fT 
80 
MHz 
1c=100mA, Vce=10V 
f=100MHz 


Output Capacitance 
Cobo 
11 
pF 
Vc1F20V, f= 1MHz 


Switching 
Times 
ton 
100 
ns 
'c=250mA, 
IB1=25mA 
IBr25mA, 
Vcc=50V 


toft 
5300 
ns 


PNP LOW DROPOUT 


REGULATOR TRANSISTOR 


ISSUE 3 - NOVEMBER 
1994 


FEATURES 
* 
Guaranteed hFE specified up to 5 Amps 


* 
Low collector-emitter 
saturation voltage 


- 0.11V Maximum at 1A 
- O.45VMaximum at 5A 


The high gain and very low saturation voltage 
produce a more effective solution than 
monolithic 
options 
.1 


E 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-50 
V 


Collector-Emitter 
Voltage 
VCEO 
-30 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-20 
A 


Continuous 
Collector 
Current 
Ic 
-5 
A 


Power Dissipation 
at Tamb=25°C 
PIOI 
2 
W 


Power Dissipation 
at Tcase=25°C 
PIOI 
25 
W 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
°C 


> 
C\l 
r-..: 
I 
I 
-:to 
I 
Lri ---L.-l-. 


OUTPUT 
= 5V/4A 
r 


10UF 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBR}CBO 
-50 
-80 
V 
1c;=-1OOllA 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCER 
-50 
-80 
V 
1c;=-111A,RB ~1Kn 
Breakdown 
Voltag 


Collector-Emitter 
VIBR}CEO 
-30 
-45 
V 
1c;=-10mA 
Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
-6 
-8 
V 
1e=-1OOllA 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
VcFi"-40V 
-1 
1IA 
VCFi"-40V, T.mb=100·C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
VCFi"-40V 
R ~1Kn 
-1 
1IA 
VCFi"-40V, T.mb=100·C 


Emitter 
Cut-Off Current 
lEBO 
-10 
nA 
VEFi"-6V 


Collector-Emitter 
Saturation 
VCElsatl 
-60 
mV 
1c;=-o.5A,IB=-20mA* 
Voltage 
-110 
mV 
1c;=-1A,IB=-20mA* 
-170 
mV 
1c;=-2A.IFi"-200mA* 
-450 
mV 
1c;=-5A,1Fi"-300mA* 


Base-Emitter 
VBElsat) 
-1000 
-1150 
mV 
1c;=-5A,1Fi"-300mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-950 
-1100 
mV 
1c;=-5A,Vce=-1V* 
Turn-On 
Voltage 


Static Forward 
hFE 
100 
200 
350 
'c;=-10mA, Vce=-1V* 
Current Transfer 
Ratio 
100 
200 
300 
1c;=-1A,Vce=-1V* 
75 
140 
300 
1c;=-5A,Vce=-1V* 
35 
'c;=-20A, Vce=-1V* 


Transition 
Frequency 
fT 
100 
MHz 
1c;=-100mA,Vce=-10V 
f=50MHz 


ZBD949 
I 


TYPICAL 
CHARACTERISTICS 


1.0 
1.0 


1.2 
1.2 


1.0 
1.0 


~ 
0.8 
~ 
0.8 


i 
0.6 
~ 
0.6 


W 
0.0 
W 
0.0 


>U 
>U 


0.2 
0.2 


lmA 
lOmA 
100mA 
lA 
lOA 
l00A 
lmA 
lOmA 
l00mA 
lA 
lOA 
l00A 


Ie· Collector 
Current 
Ie· Collector 
Current 


VCE(sat) V IC 
VCE(sat) V Ic 


1.6 


300 
1.8 


1.0 
1.6 
~ 
:5 
1.2 
-w 
1.0 


c: 


200~ 
.;;; 
1.0 
1.2 


Cl 
c: 
~ 
1.0 
"0 
0.8 
'iij 
., 


Cl 
i 
0.8 
.!!! 
0.6 
OJ 
OJ 
100 
0.6 
E 


(J 
w 


0.0 
'5. 
lD 
0 
~ 
> 
0.0 


Z 
0.2 
0.2 


0.0 
0 
0 


lmA 
10mA 
l00mA 
lA 
lOA 
l00A 
lmA 
10mA 
l00mA 
lA 
lOA 
l00A 


Ie - Collector 
Current 
Ie· Collector 
Current 


hFEV Ie 
VBEIsstlVIe 


1.6 


1.0 


1.2 
~ 
1.0 


"2 
0.8 
.g 
w 
0.6 
>lD 


0.0 


0.2 


lmA 
lOmA 
l00mA 
lA 
lOA 
l00A 


Ie - Collector 
Current 


VBElonlvle 


2.0 


~ 
c: 
1.5 
0 
.~ 
C- 
'in 
1,0 
••0 
:0~ 
0.5 
0 
n- 


O 


VCE (V) 


Safe Operating 
Area 


'\ 


I'\. 


r'\. 


r\. 


I\. 


'\ 


o 
40 
80 
120 
160 
200 
240 
TA- Temperature IOCl 


0.1 
0.1 
10 
100 
VCEIV) 


Safe Operating 
Area 


90 


~ 
80 


70 


a> 
60 
<>c:•• 
50 
'iil 
'iij 
40 
a>a: 
30 
iij 
E 
20 


a> 
10 
~ 
l-e 
1m. 
10ms 
100ms 
I. 
lOa 
1001 
Q) 
'in 
Pulse Width 
c:••t= 
Transient 
Thermal 
Resistance 
(Junction 
To Ambient) 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Thermal 
resistance 
Junction 
to ambient 
F\hO-ambl 
87.5 
°cm 
Junction 
to case 
F\hO-easel 
7 
°cm 


PNP SILICON PLANAR 


POWER TRANSISTOR 


PROVISIONAL 
DATASHEET 
ISSUE A - NOVEMBER 
94 


FEATURES 
* 
Fast sWitching 


* 
Guaranteed hFE specified up to 4 Amps 


* 
Low collector-emitter 
saturation voltage 
,I 


E 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-140 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-10 
A 


Continuous 
Collector 
Current 
Ic 
-4 
A 


Power Dissipation 
at Tamb=25°C 
PIOIP 
2 
W 


Power Dissipation 
at Tcase=25°C 
Plot 
25 
W 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
°c 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Thermal 
Resistance 
Junction 
To Ambient 
RlhO-ambl 
75 
°cm 
Junction 
To Case 
Rtho-casol 
7 
°cm 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VtBRICBO 
-140 
-170 
V 
1c=-1OO!lA 
Voltage 


Collector-Emitter 
Breakdown 
V(BRICER 
-140 
-170 
V 
1c=-1!lA, RB ~1I<n 
Voltag 


Collector-Emitter 
Breakdown 
VtBRlCEO 
-100 
-120 
V 
1c=-10mA 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
1e=-100!lA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vce=-100V 
-1 
!lA 
Vce=-100V, Tamb"100·C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vce=-100V 
R ~1I<n 
-1 
!lA 
Vce=-100V, Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEe=-6V 


Collector-Emitter 
Saturation 
VCEtsal1 
-50 
mV 
1c=-100mA,IB=-10mA 
Voltage 
-100 
mV 
1c=-1A, IB=-100mA* 
-160 
mV 
1c=-2A,Ie=-200mA* 
-470 
mV 
1c=-4A, 1e=-400mA* 


Base-Emitter 
VBEtsatJ 
-1000 
-1150 
mV 
1c=-4A, 1e=-400mA 
Saturation 
Voltage 


Base-Emitter 
VBEtonl 
-950 
-1200 
mV 
1c=-4A,Vce=-1V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=-10mA, Vce=-1V* 
Current Transfer 
Ratio 
100 
200 
300 
1c=-1A, Vce=-1V* 
50 
90 
1c=-3A, Vce=-1V* 
30 
50 
1c=-4A, Vce=-1V* 
15 
1c=-10A, Vce=-1V* 


Transition 
Frequency 
fT 
125 
MHz 
1c=-100mA, Vce=-10V 
f=50MHz 


Output Capacitance 
Cobo 
65 
pF 
Vce=-10V, f=1MHz 


Switching 
Times 
ton 
119 
ns 
1c=-2A, IB1=-200mA 
toll 
460 
IBr200mA, 
Vcc=-10V 


PNP SILICON PLANAR 


POWER TRANSISTOR 


PROVISIONAL 
DATASHEET 
ISSUE A - NOVEMBER 
94 


FEATURES 
* 
Fast switching 
* 
Guaranteed 
hFE specified 
up to 1 Amp 
* 
Low collector-emitter 
saturation 
voltage 
,I 


E 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-330 
V 


Collector-Emitter 
Voltage 
VCEO 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-, 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
2 
W 


Power Dissipation 
at Tcas.=25°C 
Ptot 
25 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Thermal 
Resistance 
Junction 
To Ambient 
Rthu-ambl 
75 
°cm 
Junction 
To Case 
~hU-cas.) 
7 
°cm 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
-330 
-440 
V 
1c;=-1001J,A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
-330 
-440 
V 
1c;=-11J,A, 
RB $1Kn 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-300 
-400 
V 
1c;=-10mA 
Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
-6 
-8 
V 
IE=-1001J,A 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vca=-300V 
-1 
IJ,A 
Vca=-300V, Tamb=100·C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vca=-300V 
R $1KQ 
-1 
IJ,A 
Vca=-300V, Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VErr-6V 


Collector-Emitter 
Saturation 
VCElsatl 
-100 
mV 
1c;=-100mA IB=-10mA 
Voltage 
-150 
mV 
1c;=-500mA,'B=-100mA* 


-290 
mV 
1c;=-1A,IB=-300mA* 


Base-Emitter 
VBElsaU 
-920 
-1100 
mV 
1c;=-1A,IB=-300mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
-780 
-950 
mV 
1c;=-1AVce=-10V* 


Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c;=-10mA,Vce=-10V* 
Current Transfer 
Ratio 
100 
200 
300 
1c;=-o.5A,Vce=-10V* 


90 
170 
1c;=-1AVce=-10V* 


10 
1c;=-2A,Vce=-10V* 


Transition 
Frequency 
fT 
85 
MHz 
1c;=-100mA Vce=-10V 
f=50MHz 


Output Capacitance 
Cobo 
23 
pF 
Vca=-20V, f=1MHz 


Switching 
Times 
ton 
108 
ns 
'c;=-500mA 
IB,=-50mA 
'Bt=50mA, Vcc;=-1OOV 


toft 
2500 
ns 


SILICON EPITAXIAL PLANAR 


ABRUPT TUNER DIODE 


ISSUE 2 - SEPTEMBER 
94 


DIODE PIN CONNECTION 


~~ 
1 
2 
CATHODE 
ANODE 
,;f 


2 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNIT 
CONDITIONS 


Reverse Breakdown 
Voltage 
VR 
30 
V 
1R'"10J.1A 


Reverse Voltage 
Leakage 
IR 
0.02 
J.1A 
VR'"25V 


Case Capacitance 
Cc 
0.15 
pF 


Temperature 
Coefficient 
of 
11 
0.02 
%rC 
VR=3V 


capacitance 


Crat VR=4V, f=1MHz 
Capacitance 
Minimum 
PART 
pF 
Ratio 
Q 


NO. 
C.jC30 
at 


MIN 
TYP 
MAX 
at 
V~4V 


f=1MHz 
f=50MHz 


ZC744 
13.5 
15.0 
16.5 
2.8 
400 


T'= Oto 85·C 


.......•... 


...•...• 


"-- " 
10 


V, - Reverse Voltage (V) 


Temperature 
Coefficient 
of Capacitance 
v Vr 


10 


V, - Reverse Voltage (V) 


Capacitance 
v Vr 


SILICON ION-IMPLANTED 


HVPERABRUPT TUNER DIODES 


ISSUE 2 - MARCH 
94 


DIODE PIN CONNECTION 


ZC820 
SERIES 
r~ 
1 
2 
CATHODE 
ANODE 
E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
MAX 
UNIT 


Reverse Voltage 
VR 
25 
V 


Forward 
Current 
IF 
200 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
300 
mW 


Junction 
Temperature 
Tj 
125 
°C 


Storage Temperature 
Range 
T5t9 
-55 to +200 
°C 


PARAMETER 
SYMBOl 
MIN 
TYP 
MAX 
UNIT 
CONDITIONS 


Reverse Voltage Leakage 
IR 
0.02 
!1A 


Temperature 
Coefficient 
of 
Tl 
0.03 
0.04 
%fC 
VR=3V 
Capacitance 


PART 
Nominal 
Capacitance 
Minimum 
Capacitance 
Ratio 
NO 
in pF 
Q 
Cz /CzrY 
@ VR=2V, f=lMHz 
@VR=3V 
at f=lMHz 
f=50MHz 
MIN 
NOM 
MAX 
MIN 
MAX 


ZC820 
8 
10 
12 
300 
5 
6.5 


ZC821 
12 
15 
18 
300 
5 
6.5 


ZC822 
17.6 
22 
26.4 
200 
5 
6.5 


ZC823 
26.4 
33 
39.6 
200 
5 
6.5 


ZC824 
37.6 
47 
56.4 
200 
5 
6.5 


ZC825 
54.4 
68 
81.6 
100 
5 
6.5 


ZC826 
80 
100 
120 
100 
5 
6.5 


ZC820 
SERIES 


200 


100 


G:' 
E- 


Q)uc 
~"0 
Clla. 
Cll0 
10 


Q) 
"00 
is 


....•.......... 


-- 
..... 
•....... 


.........•.... 
••••....... 


....•.......... 
..... ••••....... 


•.•.....' 
~ 
•....... 


~ 
r----.. 


••••....... 


i' 


•...• 


~ 


f". 826 


•....... 
"- 
r-....... 825 


824 
"" 
r-... 823 
.•.....•. 


""' 
r- 822 
"-......... 


I' 
821 


r- 820 


I 


ZC2800 
ZC2811 
ZC5800 


DIODE PIN CONNECTION 
,; 
~ 


CATHODE 
ANODE 
2 


E·Line 
T092 ComDatible 


PARAMETER 
SYMBOL 
ZC2800,ZC2811,ZC5800 
UNIT 


Power Dissipation 
at Tamb= 25°C 
Ptot 
250 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
TYPE 
SYMBOL 
MIN. 
TYP. 
MAX 
UNIT 
CONDITIONS. 


Breakdown 
Voltage 
ZC2800 
VBR 
70 
V 
ZC2811 
15 
V 
IR=10~ 
ZC5800 
50 
V 


Reverse Leakage Current 
ZC2800 
IR 
200 
nA 
VR=50V 
ZC2811 
100 
nA 
VR=10V 
ZC5800 
200 
nA 
VR=35V 


Forward Voltage 
ZC2800 
VF 
410 
mV 
ZC2811 
410 
mV 
IF=1mA 
ZC5800 
410 
mV 


Forward Current 
ZC2800 
IF 
15 
mA 
ZC2811 
20 
mA 
VF=1V 
ZC5800 
15 
mA 


Capacitance 
ZC2800 
Cr 
2.0 
pF 
ZC2811 
1.2 
pF 
VR=OV, f=1MHz 
ZC5800 
2.0 
pF 


Effective Minority 
ZC2800 
or 
100 
ps 
f= 54 MHz 
Lifetime 
(1) 
ZC2811 
100 
ps 
Ipr 20mA 
ZC5800 
100 
ps 


ZC2800 
ZC2811 
ZC5800 


0.8 


1 


0.8 
,---..... 


"--- 


I 
-r--- 
~ 
0.6 
l1F=10mA 
~ 
0.6 
•.......... 


Q) 
Q) 
IF=lOmA 
Cl 
Cl 
~ 
I 
~ 
~ 
0.6 
~ 
0.6 


"0 
-- 


"0 
-- 


I 
~ 
--- 
~ 
•.......... 


IF.l.0mA_ 
~ 
- 


..•..• 


IF=\04 
~ 
-- 
I 
I 
0 
~ 


•........ 
0 -'- -- 


U. 
0.2 
.......... 
U. 
0.2 
IF.O.lmA- 
•........ 


•.••........ 
IF=O.lmA 
- 


.....••... 
I 
I 


.......... 


IF=O.OlmA 
IF=Ti- 


0 
I 
0 
SO 
'00 
1SO 
200 
SO 
'00 
1SO 
200 


Temperature 
(OC) 
Temperature 
(OC) 


(ZC2800 & ZC5800) 
(ZC2811) 


1.6 
1.6 


1.2 
1.2 
~ 
~ 
.e 
1.0 
.e 
1.0 
\ 
Q) 
Q) 
() 
() 
\ 
c: 
c: 
~ 
OA 
\ 
~ 
0.8 
·0 
·0 


"- 
'" 
'" 
.••..... 
a. 
a. 


'" 
0.6 
'" 
0.6 
U 
\.. 
U 


0.6 


...•... 


0.6 


0.2 
0.2 


0 
'0 
20 
30 
•• 
so 
0 
2 
6 
6 
8 
10 


Reverse Voltage 
(V) 
Reverse Voltage 
(V) 


(ZC2800 & ZC5800) 
(ZC2811) 


ZC2800 
ZC2811 
ZC5800 


'00 


~ 
10 
.s 


E 
~ 
'.0 
::>U 
"E 
'"~ 
0.1 
0~ 


~ 
10 
.s 
~ 
c: 
~ 
1.0 
::>U 
"E 
'"~ 
0.1 
0~ 


0.5 
1.0 
1.5 
0.5 
1.0 
1.5 


Forward Voltage (V) 
Forward Voltage 
(V) 


(ZC2800 & ZC5800) 
(ZC2811) 


lo,.A 
10"" 


T,mb_1SOoC 


E 
E 
- 
I 
I 
I 
T.mb=125°C 
~ 
''''' 
~ 
''''' 
:; 
:; 
T.mb-100°C 
U 
U 


I1l 
I1l 
Cl 
Cl 
--+-T 
I 
I 
I T.mb 75°C 
'" 
lOOnA 
'" 
laOnA 
...• 


"'" 
'" 
'" 
I1l 
I1l 
...J 
...J 
Tamb=500C- 


I1l 
I1l 
~ 
~ 
I 
I 
.:..--;-- 
II 


I1l 
lOnA 
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N~HANNELENHANCEMENT 


MODE VERTICAL IGBT 


ISSUE 2 - MAY 94 


This 
IGBT combines 
the 
high 
input 
impedance 
of the 
DMOSFET 


with 
the 
high 
current 
density 
of the 
BJT. 


FEATURES 


* 
Extremely 
low on state voltage 


* 
No need to derate 
for higher 
temperatures 


* 
Excellent 
temperature 
immunity 


* 
High input 
impedance 


* 
Reverse 
blocking 
characteristic 
which 
is 


Independent 
of gate bias 


* 
Low input 
capacitance 


* 
Characterised 
for logic 
level drive 


APPLICATIONS 


Fluorescent 
lamp 
driver 


Automotive 
load drivers 


High voltage 
DC-DC converters 


Darlington 
replacement 


Telecoms 
hook switch 
and earth 
recall switch 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Forward 
Drain-Source 
Voltage 
VDS 
450 
V 


Reverse Drain Source 
Voltage 
VSD 
30 
V 


Continuous 
Drain Current 
ID 
0.32 
A 


Practical Continuous 
Drain Current* 
IDP 
0.37 
A 


Pulsed Drain Current 
@Tamb=25°C 
IDMR 
2 
A 
@Tamb=125°C 
IDM 
1 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamtF25°C 
Ptot 
0.6 
W 


Practical Power Dissipation* 
PDP 
0.8 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +125 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Forward 
Drain-Source 
BVOSS 
450 
V 
VGs=°V 
Breakdown 
Voltage 


Reverse Drain-Source 
BVSO 
30 
V 
lo=1mA 
Breakdown 
Voltage (4) 


Gate-Source 
VGSlth) 
1 
3 
V 
lo=1mA, Vos=VGS 
Threshold 
Voltage 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=±20V, Vos=°V 


Zero Gate Voltage 
loss 
10 
!!A 
Vos=max. 
rating, VGs=0 
Drain Current 
400 
!!A 
VOs=0.8 x max. rating, VGs=0V, 
T=125°C (2) 


Drain Source 
VOSISAT) 
3 
V 
lo=500mA, VGs=10 V 
Saturation 
Voltage (1) 
3 
V 
lo=250mA, VGs=5 V 


Static Drain-Source 
ROSlon) 
6 
n 
VGs=10V,lo=0.5A 
On-State Resistance (1) 


Input Capacitance 
(2) 
Ciss 
90 
pF 


Common 
Source 
Coss 
12 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Output 
Capacitance 
(2) 


Reverse Transfer 
Crss 
6 
pF 
Capacitance 
(2) 


Switching 
Times (2)(3) 
ton 
150 
ns 
Voo=25V, VGEf\F10V 


toft 
200 
300 
ns 
lo=1A, RGs=50n 


(1) Measured 
under pulsed conditions. 
Width=300I!s. 
Duty cycle ~2% (2) Sample test. 


(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


(4) One minute 
maximum 
duration. 
Exceeds common 
international 
automotive 
reverse battery test 
specifications 
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N-CHANNEL 
IGBT 


WITH INTEGRAL DIODE 


DRAFT DATASHEET 
ISSUE A- DECEMBER 94 


FEATURES 
* 
500 Volt Vos 


* 
Integral 
Diode 


* 
Fast Switching 


APPLICATIONS 
* 
Compact 
Fluorescent 
Ballast 


I ZCN9150A 
I 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Forward 
Drain-Source 
Voltage 
VOS 
500 
V 


Continuous 
Drain Current 
10 
0.32 
A 


Pulsed Drain Current 
@Tamb=25°C 
IOMR 
4 
A 
@ Tamb=125°C 
10M 
2 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
0.6 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +125 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Forward 
Drain-Source 
BVoss 
500 
V 
VGs=°V,lo=1mA 
Breakdown 
Voltage 


Gate-Source 
Voltage 
VGS 
1 
3 
V 
Vo~25V,lo=1mA 


Zero Gate Voltage 
loss 
10 
j.iA 
Vos=500V, VGs=° 
Drain Current 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGS=± 20V, Vos=0V 


Drain Source 
VOS(satl 
3 
V 
lo=500mA, VGs=10 V 
Saturation 
Voltage (1) 


Static Drain-Source 
ROSlon) 
6 
n 
VGs=10V,lo=0.5A 
On-State Resistance (1) 


SILICON PLANAR HIGH SPEED SWITCHING 


COMMON 
CATHODE DIODE PAIR 


ISSUE 2 - MARCH 94 


DIODE PIN CONNECTION 


ZDX1F 
ZDX2F 
,,; 


3 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZDX1F 
ZDX2F 
UNIT 


Non-Repetitive 
Peak Reverse Voltage 
VRSM 
20 
50 
V 


Repetitive 
Peak Reverse Voltage 
VRRM 
15 
30 
V 


Average 
Rectified Forward Current 
IFIAV) 
250 
mA 


Non-Repetitive 
Peak Forward Current 
IFSM 
1.5 
A 


It= 111S) 


Power Dissipation 
at Tamb= 25°C 
Ptot 
375 
mW 


Operating 
and Storage Temperature 
Tj:T $19 
-65 to +175 
°C 


Range 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Reverse 
Breakdown 
ZDX1F 
V(BRlR 
20 
V 
IR=1O!!A 


Voltage 
ZDX2F 
50 
IR=1O!!A 


Reverse Current 
IR 
1.0 
!!A 
At rated VRRM 


100 
!!A 
At rated VRRM 
Tamb=100°C 


Reverse Recovery Time 
trr 
3 
ns 
IF=10mA, VR=5V* 
RL=50n 


Forward 
Recovery Time 
ttr 
10 
ns 
IF=10mA 


Forward 
Overshoot 
Voltage 
Vtr 
2.5 
V 
IF=10mA, 
Rise time=5ns ±20% 


Forward Voltage 
VF 
900 
mV 
IF=-10mA 
1200 
mV 
IF=-100mA 
1500 
mV 
IF=-250mA 


SILICON PLANAR HIGH SPEED SWITCHING 


COMMON 
ANODE DIODE PAIR 


ISSUE 2 - MARCH 94 


DIODE PIN CONNECTION 


ZDX1R 
ZDX2R 
,,; 


3 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZDX1R 
ZDX2R 
UNIT 


Non-Repetitive 
Peak Reverse Voltage 
VRSM 
20 
50 
V 


Repetitive 
Peak Reverse Voltage 
VRRM 
15 
30 
V 


Average 
Rectified Forward 
Current 
IF(AV) 
250 
mA 


Non-Repetitive 
Peak Forward Current 
IFSM 
1.5 
A 
(t=1Jls) 


Power Dissipation 
at Tamb= 25°C 
Ptot 
375 
mW 


Operating 
and Storage Temperature 
Tj:Tstg 
-65 to +175 
°C 
Range 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Reverse 
Breakdown 
ZDX1R 
V(BR)R 
20 
V 
IR=101lA 
Voltage 
ZDX2R 
50 
IR=101lA 


Reverse Current 
IR 
1.0 
IlA 
At rated VRRM 
100 
IlA 
At rated VRRM 
Tam~100°C 


Reverse Recovery Time 
trr 
4 
ns 
IF=10mA, VR=5V* 
RL=50n 


Forward Recovery Time 
ttr 
10 
ns 
IF=10mA 


Forward Overshoot 
Voltage 
Vfr 
2.5 
V 
IF=10mA, 
Rise time=5ns ±20% 


Forward Voltage 
VF 
900 
mV 
IF=-10mA 
1200 
mV 
IF=-100mA 
1500 
mV 
IF=-250mA 


SILICON PLANAR LOW LEAKAGE 


COMMON 
CATHODE DIODE PAIR 


ISSUE 2 - MARCH 94 


DIODE PIN CONNECTION 


ZDX3F 
ZDX4F 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZDX3F 
I 
ZDX4F 
UNIT 


Repetitive 
Peak Reverse Voltage 
VRRM 
50 
I 
100 
V 


Average 
Rectified Forward Current 
'F(AV) 
250 
mA 


Non-Repetitive 
Peak Forward 
Current 
'FSM 
3.0 
A 
(t=1Jls) 


Power Dissipation 
at Tamb = 25°C 
Ptot 
375 
mW 


Operating 
and Storage Temperature 
Tj:Tstg 
-65 to +175 
°C 
Range 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Reverse Current 
IR 
5 
nA 
At rated VRRM 
5 
J.LA 
At rated VRRMTam1?150°C 


Reverse Recovery Time* 
trr 
400 
ns 
IF= IR=50- 400mA 


Forward 
Recovery Time 
tfr 
10 
ns 
IF=10mA 


Diode Capacitance 
Cd 
4 
pF 
VR=1V, f=1MHz 


Forward Overshoot 
Voltage 
Vfr 
Typ 
'F=10mA, 
0.9 
V 
Rise time=5ns ±200/0 


Forward Voltage 
VF 
1.4 
V 
IF=-200mA 


SILICON PLANAR LOW LEAKAGE 


COMMON 
ANODE DIODE PAIR 


ISSUE 2 - MARCH 94 


DIODE PIN CONNECTION 


ZDX3R 
ZDX4R 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZDX3R 
I 
ZDX4R 
UNIT 


Repetitive 
Peak Reverse Voltage 
VRRM 
50 
I 
30 
V 


Average 
Rectified Forward 
Current 
'F(AV) 
250 
mA 


Non-Repetitive 
Peak Forward 
Current 
IFSM 
3.0 
A 
(t=1!!s) 


Power Dissipation 
at Tamb = 25·C 
Ptot 
375 
mW 


Operating 
and Storage Temperature 
Tj:Tstg 
-65 to +175 
·C 
Range 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Reverse Current 
IR 
5 
nA 
At rated VRRM 
5 
!LA 
At rated VRRM TamlF150·C 


Reverse Recovery Time* 
trr 
400 
ns 
I~ IR=50- 400mA 


Forward 
Recovery Time 
ttr 
10 
ns 
1~10mA 


Diode Capacitance 
Cd 
4 
pF 
VR=1V, f=1MHz 


Forward Overshoot 
Voltage 
Vtr 
Typ 
1~10mA, 
0.9 
V 
Rise time=5ns 
±20% 


Forward Voltage 
VF 
1.4 
V 
1~-200mA 


SILICON PLANAR HIGH SPEED 


SWITCHING 
SERIES DIODE PAIR 


ISSUE 2 - MARCH 
94 


DIODE PIN CONNECTION 


ZDX5 
ZDX6 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZDX5 
I 
ZDX6 
UNIT 


Repetitive 
Peak Reverse Voltage 
VRRM 
30 
I 
70 
V 


Average 
Rectified Forward Current 
'F(AV) 
250 
mA 


Non-Repetitive 
Peak Forward Current 
'FSM 
1.5 
A 
(t=1/1s) 


Power Dissipation 
at Tamb= 25°C 
Ptot 
375 
mW 


Operating 
and Storage Temperature 
Tj:Tstg 
-65 to +175 
°C 
Range 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Reverse Current 
IR 
1 
J!A 
At rated VRRM 


Reverse Recovery Time* 
trr 
6 
ns 
Switched 
from 
IF= 10mA to VR=1V 
RL=100n,IR=1mA 


Diode Capacitance 
Cd 
1.5 
pF 
VR=O,f=1MHz 


Forward 
Overshoot 
Voltage 
Vfr 
2.5 
V 
IF=10mA, 
Rise time=5ns 
±20% 


Forward Voltage 
VF 
715 
mV 
'F=1mA 
855 
mV 
'F=10mA 
1100 
mV 
IF=50mA 
1300 
mV 
IF=100mA 


ADJUSTABLE 
PRECISION 


ZENER SHUNT REGULATOR 


ISSUE 1 - FEB 94 


FEATURES 
* 
Average 
temperature 
coefficient 
50 ppml"C 
* 
Temperature 
compensated 
for operation 
over the 


full temperature 
range 
* 
Programmable 
output 
voltage 
* 
50~ 
to 100mA current 
sink capability 


* 
Low output 
noise 


APPLICATIONS 
* 
Shunt 
regulator 


* 
Series regulator 


* 
Voltage 
monitor 


* 
Over voltage/ 
under voltage 
protection 


* 
Switch 
mode power 
supplies 


ABSOLUTE MAXIMUM 
RATINGS 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Cathode Voltage 
Vz 
20 
V 


Cathode Current 
IK 
150 
mA 


Power Dissipation 
at Tamb=25°C 
PIOI 
780 
mW 


Operating 
Temperature 
Tj 
-40 to +85 
°C 


VALUE 
PARAMETER 
SYMBOL 
UNIT 
MIN 
MAX 


Cathode Voltage 
Vz 
VREF 
20 
V 


Cathode Current 
IK 
0.05 
100 
mA 


VALUE 
PARAMETER 
SYMBOL 
UNITS 
CONDITIONS 
MIN 
TYP 
MAX 


Reference Voltage 
VREF 
2.45 
2.50 
2.55 
V 
Vz=VREF ,IL=10mA 
(Fig1) 


Deviation 
of Reference Input 
Vdev 
8.0 
17 
mV 
Vz=VREF IL=10mA 
Voltage over Temperature 
T.=full 
range (Fig1) 


Ratio of the change in 
6 V"" 
-1.85 
-2.7 
mVN 
Vzfrom 
VREFto 10V 
Reference Voltage to the 
6Vz 
1z=10mA (Fig2) 
Change in Cathode Voltage 
-1.0 
-2.0 
mVN 
Vzfrom 
10V to 20V 
1z=10mA (Fig2) 


Reference Input Current 
IREF 
0.12 
1.0 
~ 
R1=10K, R2=O/C, IL=10mA 
(Fig2) 


Deviation 
of Reference Input 
MREF 
0.04 
0.2 
~ 
R1=10K, R2=O/C, IL=10mA 
Current over Temperature 
T.=full 
range (Fig2) 


Minimum 
Cathode Current 
IZmin 
35 
50 
~ 
Vz=VREF(Fig1) 
for Regulation 


Off-state Current 
Izoft 
0.1 
~ 
Vz=20V, VREF=OV(Fig3) 


Dynamic 
Output Impedance 
Rz 
0.75 
Q 
Vz=VREF (Fig 1), f=OHz 


The 
average 
temperature 
coefficient 
of the 
reference 
input voltage, 
VREFis defined 
as: 


II 
Vdev 
X 1000000 


REF (ppm/°C)- 
V,et<T1- 12) 


The dynamic 
output 
impedance, 
Rz, is defined 
as: 


6Vz 
Rz=- 
Mz 


When 
the 
device 
is programmed 
with 
two 
external 
resistors, 
R1 and 
R2, (fig 
2) ,the 
dynamic 
output 
impedance 
of the 
overall 
circuit, R', is defined as: 


Deviation 
of reference 
input 
voltage, 
Vdev. is 
defined 
as the 
maximum 
variation 
of the 
reference 
input 
voltage 
over 
the 
full 
temperature 
range. 
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PRECISION 1.24 VOLT MICROPOWER 


VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 


* 
Typical 
Tc 30pprn/°C 


* 
Typical 
slope resistance 
0.65Q 


* 
±1% tolerance 


* 
Industrial 
temperature 
range 


* 
Operating 
current 
50jlA to 5mA 


* 
Transient 
response, 
stable 
in less than 
1011S 


APPLICATIONS 
* 
Battery 
powered 
and portable 
equipment 


* 
Metering 
and measurement 
systems 


* 
Instrumentation 


* 
Test equipment 


* 
Data acquisition 
systems 


* 
Precision 
power 
supplies 
~; 


VREF 


Gnd 


Gnd 


VREF 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
25 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25°C 
P101 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
DC 


Storage Temperature 
Tst9 
-55 to 125 
DC 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 


ZRA 124*01 
1.228 
1.24 
1.252 
V 
IREF=150lJA 


Knee current 
ION 
30 
50 
lJA 


Recommended 
Operating 
IREF 
0.05 
5 
mA 


Current Range 


Average 
Reverse Breakdown 
Tc 
30 
90 
ppmfC 
IREF(min)to IREF(max) 
Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.65 
2 
n 
IREF(min)to 'REF(max) 


Reverse Dynamic 
ZR 
0.5 
1 
n 
IREF=1mA, f= 100Hz 


Impedance 
IAc=0.1 IREF 


Wideband 
Noise Voltage 
EN 
70 
flV 
IREF=150lJA 
(rms) 
f=10Hz to 10kHz 


Tc= 
VREF Change 
x 1000000 


VREF x Temperature 
Change 


Rs = VREF Change 
(IREF (min) 
to IREF (max» 


IREF (max) 
- 
IREF (min) 
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3-129 


PRECISION 1.25 VOLT MICROPOWER 


VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 


* 
Typical 
Tc 30ppmfC 


* 
Typical 
slope 
resistance 
O.65Q 


* 
±3% or ±2% tolerance 


* 
Industrial 
temperature 
range 


* 
Operating 
current 
50lJA to 5mA 


* 
Transient 
response, 
stable 
in less than 
10l!s 


* 
Optional 
extended 
current 
range 


APPLICATIONS 
* 
Battery 
powered 
and portable 
equipment 


* 
Metering 
and measurement 
systems 


* 
Instrumentation 


* 
Test equipment 


* 
Data acquisition 
systems 


* 
Precision 
power 
supplies 
~; 


VREF 
Gnd 


Gnd 


VREF 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
25 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25°C 
P101 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
°C 


Storage Temperature 
Tst9 
-50 to 125 
°C 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 
ZRA125*02 
1.225 
1.25 
1.275 
V 
IREF=1501lA 
ZRA125*03 
1.21 
1.25 
1.29 
V 
IREF=1501lA 


Knee current 
ION 
30 
50 
IlA 


Recommended 
Operating 
IREF 
0.05 
5 
mA 
Current Range 


Average 
Reverse Breakdown 
Tc 
30 
90 
ppmfC 
IREF(min)to IREF(max) 
Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.65 
2 
n 
IREF(min)to IREF(max) 


Reverse Dynamic 
ZR 
0.5 
1 
n 
'REF=1mA,f=100Hz 
Impedance 
IAc=0.1 IREF 


Wideband 
Noise Voltage 
EN 
70 
llV 
'REF=1501lA 
(rms) 
f=10Hz to 10kHz 


Tc _ 
VREFChange x 1000000 
VREFx Temperature 
Change 


Rs = VREFChange (lREF(min) 
to IREF(max» 


IREF(max) -IREF(min) 
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PRECISION 2.45 VOLT MICROPOWER 


VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 


* 
Typical 
Tc 15 ppm/°C 


* 
Typical 
slope 
resistance 
0.260 


* 
±3%, 2% or 1% tolerance 


* 
Industrial 
temperature 
range 


* 
Operating 
current 
2mA to 120mA 
APPLICATIONS 
* 
Battery 
powered 
and portable 
equipment 


* 
Metering 
and measurement 
systems 


* 
Instrumentation 


* 
Test equipment 


* 
Data acquisition 
systems 


* 
Precision 
power 
supplies 


~f 


VREF 
Gnd 


Gnd 


VREF 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
200 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
°C 


Storage Temperature 
Tst9 
-55 to 125 
°C 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 


ZRA245*01 
2.43 
2.45 
2.47 
V 
'REF=5mA 


ZRA245*02 
2.40 
2.45 
2.50 
V 
'REF=5mA 


ZRA245*03 
2.38 
2.45 
2.52 
V 
IREF=5mA 


Knee current 
ION 
2 
mA 


Recommended 
Operating 
IREF 
2 
120 
mA 


Current Range 


Average 
Reverse Breakdown 
Tc 
15 
50 
ppmfC 
IREF(min)to IREF(max) 


Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.26 
0.5 
n 
IREF(min)to IREF(max) 


Reverse Dynamic 
ZR 
0.28 
1.0 
n 
IREF=5mA,f=100Hz 


Impedance 
IAc=0.1 IREF 


Wideband 
Noise Voltage 
EN 
65 
!LV 
IREF=5mA 
(rms) 
f=10Hz to 10kHz 


Tc = 
VREFChange 
x 1000000 
VREFx Temperature 
Change 


Rs = VREFChange 
(IREF(min) to IREF(max)) 


IREF(max) -IREF(min) 
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PRECISION 2.5 VOLT MICROPOWER 


VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 
* 
Typical 
Tc 30ppmfC 
* 
Typical 
slope 
resistance 
0.40 
* 
±3%, 2% or 1% tolerance 
* 
Industrial 
temperature 
range 
* 
Operating 
current 
50ltA to 5mA 
* 
Transient 
response, 
stable 
in less than 
10Jls 
* 
Optional 
extended 
current 
range 


APPLICATIONS 
* 
Battery 
powered 
and portable 
equipment 
* 
Metering 
and measurement 
systems 
* 
Instrumentation 
* 
Test equipment 
* 
Data acquisition 
systems 
* 
Precision 
power 
supplies 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
25 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
°C 


Storage Temperature 
Tstg 
-55 to 125 
°C 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 
ZRA250*01 
2.475 
2.5 
2.525 
V 
IREF~150!JA 
ZRA250*02 
2.45 
2.5 
2.55 
V 
IREF~150!JA 
ZRA250*03 
2.425 
2.5 
2.575 
V 
IREF~150!JA 


Knee current 
ION 
25 
50 
!JA 


Recommended 
Operating 
IREF 
0.05 
5 
mA 
Current Range 


Average 
Reverse Breakdown 
Te 
30 
90 
ppml'C 
'REF(min) to IREF(max) 
Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.4 
2 
n 
IREF(min)to IREF(max) 


Reverse Dynamic 
ZR 
0.3 
0.8 
n 
IREF~1mA,f~100Hz 
Impedance 
IAc=0.1 IREF 


Wideband 
Noise Voltage 
EN 
43 
I!V 
IREF~150!JA 
(rms) 
f~10Hz to 10kHz 


Tc= 
VREFChange x 1000000 
VREFx Temperature 
Change 


Rs = VREFChange 
(lREF(min) 
to IREF(max)) 


IREF(max) -IREF(min) 
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3-138 


PRECISION 4.0 VOLT MICROPOWER 


VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 


* 
Typical 
Tc 1SppmfC 


* 
Typical 
slope 
resistance 
O.SSQ 


* 
±3%, 2% or 1% tolerance 


* 
Industrial 
temperature 
range 


* 
Operating 
current 
SOIJAto SmA 
~f 


VREF 
Gnd 


APPLICATIONS 
* 
Battery 
powered 
and portable 
equipment 


* 
Metering 
and measurement 
systems 


* 
Instrumentation 


* 
Test equipment 


* 
Data acquisition 
systems 


* 
Precision 
power 
supplies 


* 
Crystal 
oscillators 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
25 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25·C 
PIOI 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
·C 


Storage Temperature 
TSlg 
-55 to 125 
·C 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 


ZRA400*01 
4.05 
4.096 
4.14 
V 
'REF=150~ 


ZRA400*02 
4.01 
4.096 
4.18 
V 
IREF=150~ 


ZRA400*03 
3.97 
4.096 
4.22 
V 
IREF=150~ 


Knee current 
ION 
25 
50 
~ 


Recommended 
Operating 
IREF 
0.05 
5 
mA 


Current Range 


Average 
Reverse Breakdown 
Te 
15 
50 
ppmf'C 
IREF(min)to IREF(max) 
Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.55 
2 
n 
IREF(min)to IREF(max) 


Reverse Dynamic 
ZR 
0.5 
1.2 
n 
IREF=1mA,f=100Hz 


Impedance 
IAc=0.1 'REF 


Tc = 
VREF Change 
x 1000000 


VREF x Temperature 
Change 


Rs = VREF Change 
(IREF (min) 
to IREF (max)) 
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PRECISION 5.0 VOLT MICROPOWER 


VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 


* 
Typical 
Te 15ppmrC 


* 
Tvpical 
slope 
resistance 
0.33Q 


* 
±3%, 2% or 1% tolerance 


* 
Industrial 
temperature 
range 


* 
Operating 
current 
50~ 
to 15mA 


* 
Transient 
response, 
stable 
in less than 
10~s 


APPLICATIONS 
* 
Battery 
powered 
and portable 
equipment 


* 
Metering 
and measurement 
systems 


* 
Instrumentation 


* 
Test equipment 


* 
Data acquisition 
systems 


* 
Precision 
power 
supplies 


E·Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
25 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25°C 
P101 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
°C 


Storage Temperature 
T519 
-55 to 125 
°C 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 


ZRB500*01 
4.95 
5.0 
5.05 
V 
IREF=1501-lA 


ZRB500*02 
4.90 
5.0 
5.10 
V 
IREF=1501-lA 


ZRB500*03 
4.85 
5.0 
5.15 
V 
IREF=1501-lA 


Knee curre nt 
'ON 
30 
50 
I-lA 


Recommended 
Operating 
'REF 
0.05 
15 
mA 


Current Range 


Average 
Reverse Breakdown 
Tc 
15 
50 
ppml"C 
'REF(min) to IREF(max) 
Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.33 
1.5 
n 
'REF(min) to IREF(max) 


Reverse Dynamic 
ZR 
0.4 
1.0 
n 
IREF=1mA,f=100Hz 


Impedance 
IAC=0.1 IREF 


Wide band Noise Voltage 
EN 
100 
!LV 
IREF=1501-lA 
(rms) 
f= 10Hz to 10kHz 


Tc = 
VREFChange 
x 1000000 
VREFx Temperature 
Change 


Rs = VREFChange 
(IREF(min) 
to IREF(max» 


IREF(max) -IREF(min) 
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PRECISION 3.3 VOLT LOW KNEE 


CURRENT VOLTAGE REFERENCE 


FEATURES 
* 
No stabilising 
capacitor 
required 


* 
Low knee current, 
15~ 
typical 


* 
Typical slope resistance 0.60 


* 
±3%, 2% or 1% tolerance 


* 
Industrial 
temperature 
range 


* 
Operating 
current 20~ 
to 5mA 


APPLICATIONS 
* 
Battery powered 
and portable 
equipment 


* 
Metering 
and measurement 
systems 


* 
Instrumentation 


* 
Test equipment 


* 
Data acquisition 
systems 


* 
Precision power supplies 


* 
Crystal oscillators 
~; 


VREF 
Gnd 


E-Line 
T092 
Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Reverse Curent 
IR 
25 
mA 


Forward 
Current 
IF 
25 
mA 


Power Dissipation 
at Tamb=25°C 
P101 
500 
mW 


Operating 
Temperature 
Tj 
-40 to 85 
°C 


Storage Temperature 
TSI9 
-55 to 125 
°C 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
CONDITIONS 


Reverse Breakdown 
Voltage 
VREF 
ZRC330*01 
3.27 
3.3 
3.33 
V 
IREF=150!LA 
ZRC330*02 
3.234 
3.3 
3.366 
V 
'REF=150!LA 
ZRC330*03 
3.2 
3.3 
3.4 
V 
IREF=150!LA 


Knee current 
ION 
15 
20 
!LA 


Recommended 
Operating 
IREF 
0.02 
5 
mA 
Current Range 


Average 
Reverse Breakdown 
Tc 
15 
50 
ppmrc 
IREF(min)to 'REF(max) 
Voltage Temperature 
Coefficient 


Slope Resistance 
Rs 
0.6 
2 
n 
IREF(min)to IREF(max) 


Reverse Dynamic 
ZR 
0.5 
1.2 
n 
'REF=1mA,f=100Hz 
Impedance 
IAc=0.1 IREF 


Tc= 
VREFChange 
x 1000000 
VREFx Temperature 
Change 


Rs = VREFChange 
(IREF(min) 
to IREF(maXj) 


IREF(max) 
- IREF(min) 
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3 TO 10 VOLT FIXED POSITIVE 


LOCAL VOLTAGE REGULATORS 


ISSUE 1 - OCTOBER 94 


FEATURES 
* 
Output 
current 
up to 200mA 


* 
Tight 
initial 
tolerance 


* 
Low quiescent 
current 


* 
No external 
components 


* 
Internal 
thermal 
shutdown 


* 
Internal 
short 
circuit 
current 
limit 


ZSR 
SERIES 1 


OIP/ 
GND 
lIP 


PARAMETER 
VALUE 
UNIT 


Input Voltage 
20 
V 


Output Current 
(10) 
200 
mA 


Package Power Dissipation 
600 
mW 


Operating 
Temperature 
-55 to +125 
°C 


Storage Temperature 
-65 to +150 
°C 


PART 
VOLTAGE 
UNIT 


ZSR330C 
3.3 
V 


ZSR500C 
5.0 
V 


ZSR600C 
6.0 
V 


ZSR800C 
8.0 
V 


ZSR1000C 
10.0 
V 


1. The maximum 
operating 
input 
voltage 
and output 
current 
of the device 
will 
be governed 
by 
the maximum 
power 
dissipation. 
Maximum 
package 
power 
dissipation 
is specified 
at 25°C 
and 
must 
be linearly 
derated 
to zero at Tamb=125°C. 


2. The following 
data represents 
pulse test conditions 
with 
junction 
temperatures 
as indicated 
at 
the 
initiation 
of the test. 
Continuous 
operation 
of the devices 
with 
the stated 
conditions 
might 
exceed 
the power 
dissipation 
limits 
of the package. 


3. The shut down feature 
ofthe 
device 
operates 
if its temperature 
exceeds 
its design 
limit 
as might 
occur during 
external 
faults, 
short circuits 
etc. If the regulator 
is supplied 
from 
an inductive 
source 
then 
a large 
voltage 
transient, 
on the 
regulator 
input, 
can result 
should 
the 
shut 
down 
circuit 
operate. 
It is advised 
that a capacitor 
(1IlF or greater) 
should 
be applied 
across the regulator 
input 
to 
ensure 
that 
the 
maximum 
voltage 
rating 
of the 
device 
is not 
exceeded 
under 
shutdown 
conditions. 


ZSR330 
TEST CONDITIONS (Unlessotherwise stated)'T 
25°C I 
100mA V 
73V 
i:- 
, 0= 
in= 
. - 
, 


SYMBOL 
Parameter 
Conditions 
Min. 
Typ. 
Max. 
Units 


Vo 
Output Voltage 
3.218 
3.3 
3.382 
V 


10=1to 200mA 
3.168 
3.432 
V 
Ti=-55 to 125°C 


Vjn=5.3 to 20V 
3.168 
3.432 
V 
10=1 to 100mA 
T;=-55 to 125°C 


tNo 
Line Regulation 
Vjn=5.3 to 20V 
7.5 
30 
mV 


tNo 
Load Regulation 
10=1to 200mA 
5 
25 
mV 
10=1to 100mA 
2 
mV 


10 
Quiescent Current 
Tj=-55 to 125°C 
350 
600 
!LA 


~Iq 
Quiescent 
Current Change 
10=1to 200mA 
50 
!LA 
Vjn=5.3 to 20V 
100 
!LA 


Vn 
Output 
Noise Voltage 
f=10Hz to 10KHz 
50 
JlV rms 


~Virl~VO 
Ripple Rejection 
Vjn=6.3 to 18V 
f=120Hz 
50 
64 
dB 


Vin 
Input Voltage Required To 
Maintain 
Regulation 
5.3 
5 
V 


~Vd~T 
Average Temperature 
10=5.0mA 
Coefficient 
of Vo 
Tj=-55 to 125°C 
0.1 
mvrc 


ZSR 
SERIES 1 


ZSR500 
TEST CONDITIONS (Unless otherwise stated)'T'-25°C 
lo=100mA 
V' -9V 


" '.- 


I 
I 
m- 


SYMBOL 
Parameter 
Conditions 
Min. 
Typ. 
Max. 
Units 


Vo 
Output Voltage 
4.875 
5 
5.125 
V 


10=1to 200mA 
4.8 
5.2 
V 
Tj=-55 to 125°C 


Vjn=7 to 20V 
4.8 
5.2 
V 
10=1to 100mA 
Tj=-55 to 125°C 


!No 
Line Regulation 
Vjn=7 to 20V 
10 
40 
mV 


!No 
Load Regulation 
10=1to 200mA 
5 
25 
mV 
10=1to 100mA 
2 
mV 


Iq 
Quiescent Current 
Tj=-55 to 125°C 
350 
600 
!!A 


~Iq 
Quiescent 
Current Change 
10=1to 200mA 
50 
!!A 
Vin=7 to 20V 
100 
!!A 


Vn 
Output 
Noise Voltage 
f=10Hz to 10KHz 
75 
~V rms 


~Virl~VO 
Ripple Rejection 
Vin=8 to 18V 
f=120Hz 
48 
62 
dB 


Vin 
Input Voltage Required To 
Maintain 
Regulation 
7 
6.7 
V 


~Vd~T 
Average 
Temperature 
10=5.0mA 


Coefficient 
of Vo 
Tj=-55 to 125°C 
0.1 
mvrc 


ZSR600 
TEST CONDITIONS (Unless otherwise stated)"T'-25°C 
lo=100mA 
V' -10V 


" '.- 


I 
I 
m- 


SYMBOL 
Parameter 
Conditions 
Min. 
Typ. 
Max. 
Units 


Vo 
Output Voltage 
5.85 
6 
6.15 
V 


10=1to 200mA 
5.76 
6.24 
V 
Tj=-55 to 125°C 


Vin=8 to 20V 
5.76 
6.24 
V 
10=1to 100mA 
Tj=-55 to 125°C 


~VO 
Line Regulation 
Vjn=8to 
20V 
10 
40 
mV 


~VO 
Load Regulation 
10=1to 200mA 
7 
30 
mV 
10=1to 100mA 
2.5 
mV 


Iq 
Quiescent 
Current 
Tj=-55 to 125°C 
350 
600 
!!A 


~Iq 
Quiescent 
Current Change 
~=1 to 200mA 
50 
!!A 
jn=8to 20V 
100 
!!A 


Vn 
Output 
Noise Voltage 
f=10Hz to 10KHz 
90 
~V rms 


~V;rI~Vo 
Ripple Rejection 
Vin=9 to 18V 
f=120Hz 
48 
62 
dB 


V;n 
Input Voltage Required To 
Maintain 
Regulation 
8 
7.7 
V 


~Vd~T 
Average Temperature 
10=5.0mA 


Coefficient 
of Vo 
Tj=-55 to 125°C 
0.15 
mvrc 


ZSR 
SERIES 1 


ZSR800 
TEST CONDITIONS (Unless otherwise stated)'T'-25°C 
lo=100mA 
V' -12V 
. I- 
I 
I 
m- 


SYMBOL 
Parameter 
Conditions 
Min. 
Typ. 
Max. 
Units 


Vo 
Output Voltage 
7.8 
8 
8.2 
V 


10=1to 200mA 
7.68 
8.32 
V 
T=-55 to 125°C 


Vin=10 to 20V 
7.68 
8.32 
V 
10=1to 100mA 
T=-55 to 125°C 


tNo 
Line Regulation 
Vin=10 to 20V 
11 
40 
mV 


liVo 
Load Regulation 
10=1to 200mA 
8 
30 
mV 
10=1to 100mA 
3 
mV 


10 
Quiescent Current 
Tj=-55 to 125°C 
350 
600 
IlA 


Lllq 
Quiescent 
Cunent 
Change 
10=1to 200mA 
50 
IlA 
Vin=10 to 20V 
100 
IlA 


Vn 
Output 
Noise Voltage 
f=10Hz to 10KHz 
115 
llV rms 


LlViriLlVO 
Ripple Rejection 
Vin=11 to 18V 
f=120Hz 
44 
60 
dB 


Vin 
Input Voltage Required To 
Maintain 
Regulation 
10 
9.7 
V 


LlVdLlT 
Average Temperature 
10=5.0mA 
0.25 
Coefficient 
of Vo 
Tj=-55 to 125°C 
mvrc 


ZSR1000 
TEST CONDITIONS (Unless otherwise stated)'T -25°C lo=100mA 
V 
14V 
. i- 
I 
I 
in= 


SYMBOL 
Parameter 
Conditions 
Min. 
Typ. 
Max. 
Units 


Vo 
Output Voltage 
9.75 
10 
10.25 
V 


10=1to 200mA 
9.6 
10.4 
V 
Tj=-55 to 125°C 


Vin=12 to 20V 
9.6 
10.4 
V 
10=1to 100mA 
Tj=-55 to 125°C 


LlVO 
Line Regulation 
Vin=12 to 20V 
12 
40 
mV 


LlVO 
Load Regulation 
10=1to 200mA 
9 
30 
mV 
10=1to 100mA 
3 
mV 


Ie 
Quiescent 
Current 
Tj=-55 to 125°C 
350 
600 
IlA 


Lllq 
Quiescent 
Current Change 
10=1to 200mA 
50 
IlA 
Vin=12 to 20V 
100 
IlA 


Vn 
Output Noise Voltage 
f=10Hz to 10KHz 
150 
llV rms 


LlViriLlVO 
Ripple Rejection 
Vin=13 to 18V 
f=120Hz 
43 
57 
dB 


Vin 
Input Voltage Required To 
Maintain 
Regulation 
12 
11.7 
V 


LlVdLlT 
Average Temperature 
10=5.0mA 
0.25 
Coefficient 
of Vo 
Tr-55 
to 125°C 
mvrc 


ZSR 


SERIES 1 
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SCHEMATIC DIAGRAM 


PNP SILICON PLANAR 


LOW NOISE TRANSISTOR 


ISSUE 2 - MARCH 
94 
FEATURES 
* 
Low noise 
* 
High gain 


APPLICATIONS 
* 
Audio 
circuits 
* 
Instrumentation 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-45 
V 


Collector-Emitter 
Voltage 
VCEO 
-30 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-200 
mA 


Power Dissipation 
at TamtF25°C 
PIal 
500 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T$19 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-45 
V 
1c;=-1O~A IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-30 
V 
1c;=-2mA IB=O 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
IE=-10~, 
1c;=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-15 
nA 
Vca=-30V 
Current 


Collector-Emitter 
VCElsAn 
-0.25 
V 
1c;=-10mA,IB=-0.5mA* 
Saturation 
Voltage 
-0.6 
V 
Ic=-100mA,IB=-5mA* 


Static Forward Current 
hFE 
100 
1c;=-1O~, 
VCf-5V 
Transfe r Ratio 
120 
1c;=-100mA, 
c~-5V* 
350 
550 
1c;=-2mA,Vc~-5V 


Transition 
Frequency 
fT 
200 
MHz 
1c;=-10mA,Vc~-5V 
f=100MHz 


Output Capacitance 
Cabo 
10 
pF 
Vca=-10V,IE=0 
f=1MHz 


Noise Figure 
N 
10 
dB 
Vc~-5V, 
1c;=-200~ 
f=1KHz, M=200Hz, Rn=2Kn 


Wide Band 
2 
dB 
Vc~-5V, 
1c;=-200~A 
Noise Figure 
f=30Hz to 15KHz at -3dB 
points, Rn=2Kn 


NPN SILICON PLANAR 


SMALL SIGNAL TRANSISTOR 


ISSUE 2 - MARCH 
94 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
25 
V 


Collector-Emitter 
Voltage 
VCEO 
25 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
300 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
25 
V 
Ic=1OIlA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(sus) 
25 
V 
1c=5mA, IB=O 


Sustaining 
Voltage 


Emitter-Base 
V(BR)EBO 
5 
V 
IE=1OIlA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.2 
IlA 
Vcs=25V, IE=O 


Emitter Cut-Off Current 
lEBO 
0.2 
IlA 
VEs=4V,Ic=0 


Collector-Emitter 
VCE(sat) 
0.35 
V 
1c=50mA, IB=5mA* 
Saturation 
Voltage 


Base-Emitter 
VBElsatl 
0.65 
1.0 
V 
1c=10mA, IB=1mA* 


Saturation 
Voltage 


Static Forward Current 
hFE 
50 
300 
'c=10mA, VCe=6V* 


Transfer 
Ratio 


Transition 
fT 
150 
MHz 
1c=10mA, VCE=6V 


Frequency 
f=100MHz 


Output Capacitance 
Cabo 
6 
pF 
Vcs=6V,IE=0 
f=1MHz 


Noise Figure 
N 
7 
dB 
VCe=6V, f=1KHz 
Rs=1500n,Ic=1001lA 


0.95 
025 
I 


~ 
IrJl.=30 


0.90 
020 
I.--" 
•...• 
I 


~ 
IcI1a=10 
2" 
~ 
0.85 
......- 
~ 
IcI1a=30 
! 
0.15 ~ 
- 


IrJla=10 
--- 
- 
! 
./ 
......- 
I--- 
0.80 
V 
: 
0.10- 
w 
./ 
w 


III 
U 
> 
......- V 
> 
0.75 


"" 


0.05 


0.7010 
20 
30 
40 
50 
60 
0 
10 
20 
30 
40 
50 
60 


Ic - Collector 
Current 
(mAl 
Ic - Collector 
Current 
(mAl 


VBE(sat) V IC 
VCE(sat) V Ic 


- 


1.0 


IC=~ 
VCE 6V 
- -..•.... lB=5mA 
0.9 
........ 
r-..... 
200 


i 
'I'-.. 


...•.• 
1'-....... 
w... 


~ 


0.8 
...•.•.. 
.r= 
150 
.•...•...... 
.......•.. 
'0 
- 


1c=50mA 
- - 
1c=1 
CIl 
1C=1~ 
j 
1a=1mA 
I"-- 


...•.....• 


'" 
--- :..- 


0.7 
....•••. 
c 
100 
;:::::::; 
W 
•• 
..-:::. 
III 
.r= 


> 
, 
u 
~ 
- 
1c=1001lA 
0.6 
t!- 
oo 
- 
- 
:--- 


0.5 -100 
-50 
0 
50 
100 
150 
0 
-100 
-50 
0 
50 
100 
150 


Ambient 
Temperature 
(OC) 
Ambient 
Temperature 
(OCI 


VBE(sat) V Ambient Temperature 
hFE V Ambient Temperature 


- 
020 
= 


-55'C - 
- 
.25'C 
- 
- 
150 - 
.too"C 
c- 
- 
~ 
- 


~ 


- 
0.18 
.r= 
- 
= 


/ 
'0 
- 
/ 
CIl 
- 
- 


~ 
'" 


100 - 
- 
0.16 
./ 
c 
- 
- 


~ 


1c=50mA 
•• 
- 
- 
~ 
1a=5mA 
.r= 
/' 
u 
:::;; 
~ 
j 
0.14 
t!- 
oo 
;;:;;:; 
- 
S; 
•...•~ 


= 


~ 


w 
;;:;;:; 
u 
- 
> 
0.12 
- 
- 


0 - 
- 
0.1 
1 
10 
100 
1000 
0.10_100 
-50 
0 
50 
100 
150 


Ic - Collector 
Current 
(mAl 
Ambient 
Temperature 
(OCI 


hFE V Ic 
VCE(sat) V Ambient Temperature 


NPN SILICON PLANAR 


HIGH SPEED SWITCHING 
TRANSISTOR 


ISSUE 2 - MARCH 94 


FEATURES 


* 
15VoltVCEO 


* 
fT=500 
MHz 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
40 
V 


Collector-Emitter 
Voltage 
VCEO 
15 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Base Current 
IB 
100 
mA 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at T.mb=25°C 
PIal 
300 
mW 


Operating 
and Storage Temperature 
Range 
TiT stg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
40 
V 
Ic=1OllA, IE=O 


Voltage 


Collector-Emitter 
Sustaining 
VCEOISUSI 15 
V 
1c=10mA,IB=0* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
5 
V 
IE=1OllA, Ic=0 


Voltage 


Collector 
Cut-Off Current 
ICBO 
200 
nA 
Vcrr20V,IE=0 
30 
llA 
Vcrr20V, 
IE=O,T.mb=100°C 


Collector-Emitter 
Saturation 
VCElsAn 
0.2 
V 
1c=10mA,IB=1mA* 
Voltage 
0.5 
V 
1c=100mA,18=10mA* 


Base-Emitter 
VBElsAn 
0.7 
0.85 
V 
1c=10mA,IB=1mA* 
Saturation 
Voltage 
1.6 
Ir100mA, 
IR=10mA* 


Static Forward 
Current 
hFE 
40 
120 
1c=10mA, Vc~1V* 


Transfer 
Ratio 
40 
120 
1c=10mA, Vc~0.35V* 


30 
1c=30mA, VC~1V* 


20 
Ir100mA, 
Vr.=1V* 


Transition 
fT 
500 
MHz 
1c=10mA, Vc~10V 


Frequency 
f=100MHz 


Output Capacitance 
Cnhn 
4 
pF 
Vrrr5V, f=1MHz 


Storage Time 
tsto 
13 
ns 
IrlRrlRr10mA 


Turn-on 
Time 
tnn 
12 
ns 
Ir10mA, 
IR,=3mA 


Turn-off 
Time 
toft 
18 
ns 
1c=10mA,IB,=3mA, 
IBz=1.5mA 


*Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle S 2% 


3-158 
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HIGH SPEED SWITCHING 
TRANSISTORS 
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FEATURES 
* 
15 VoltVcEO 


* 
fT=600 MHz 


APPLICATIONS 
* 
VHF/UHF 
operation 


ZTX320 ZTX321 


ZTX322 ZTX323 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
30 
V 


Collector-Emitter 
Voltage 
VCEO 
15 
V 


Emitter-Base 
Voltage 
VEBO 
3 
V 


Base Current 
IB 
100 
mA 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
300 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
Voltage 
VIBRICBO 
30 
V 
Ic=1OflA, I~=O 


Collector-Emitter 
Sustaining 
Voltage 
VC~O(SUSI 15 
V 
1c=10mA,IB=0 


Emitter-Base 
Breakdown 
Voltage 
VIBRIEBO 
3 
V 
IE=1OflA, Ic=0 


Collector 
Cut-Off Current 
ICBO 
0.01 
flA 
Vce=15V,IE=0 


Emitter Cut-Off Current 
lEBO 
0.2 
flA 
VEe=2V, 1,.=0 


Collector-Emitter 
ZTX320, ZTX322 
VCE(sat) 
0.4 
V 
1c=10mA, IB=1mA 
Saturation 
Voltage 
ZTX323 
0.4 
V 
1c=10mA,IB=1mA 
ZTX321 
0.4 
V 
1,.=3mA, IR=0.3mA 


Base-Emitter 
ZTX320, ZTX322 
VBE(satl 
1.0 
V 
1c=10mA,IB=1mA 
Saturation 
Voltage 
ZTX323 
1.0 
V 
1c=10mA,IB=1mA 
ZTX321 
1.0 
V 
1,.=3mA, IB=0.3mA 


Static Forward 
ZTX320, ZTX321 
hFE 
20 
300 
1c=3mA, Vc~W 
Current Transfer 
ZTX322 
20 
150 
1c=3mA, Vc~W 
Ratio 
ZTX323 
100 
300 
1c=3mA, VcF"W 


Output Capacitance 
Cabo 
1.7 
pF 
Vce=10V, f=lMHz 


Input Capacitance 
C;hn 
1.6 
pF 
V.rrO.5V, f=1MHz 


Transition 
Frequency at f=100MHz 
fT 
600 
MHz 
1c=4mA, Vc~10V 
400 
MHz 
1c=30mA, VcF"10V 


Noise Figure 
N 
6 
dB 
1~1mA, Vc~6V 
Rs=400n, f=60MHz 


Power Gain 
gpe 
typical 
dB 
1r;6mA, Vce=12V 
15 
=200MHz 


ZTX320 ZTX321 
ZTX322 ZTX323 


TYPICAL CHARACTERISTICS 
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FEATURES 
* 
High fT, 1.3GHz 


* 
Low noise < 5dB at 500MHz 


* 
Power 
output 
at 500MHz >175mW 
~; 


E 
E-Line 
1092 
Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
30 
V 


Collector-Emitter 
Voltage 
VCEO 
15 
V 


Emitter-Base 
Voltage 
VEBO 
2.5 
V 


Mean Collector Current (Averaged 
over lOOIlS) 
IAV 
25 
mA 


Collector 
Current 
ICM 
50 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
350 
mW 


Operating 
and Storage Temperature 
Range 
TiT stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Emitter 
VCEO(SUSI 15 
V 
1c=10mA,IB=0 
Sustaining 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=101lA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
10 
nA 
Vca=15V.IE=0 


Emitter Cut-Off Current 
ICES 
10 
IlA 
Vc~15V. 
VB~O 


Static Forward Current 
hFE 
25 
150 
1c=2mA, Vc~1V* 


Transfe r Ratio 
20 
125 
1c=25mA, Vc~1V* 


Transition 
Frequency 
fT 
1.0 
GHz 
1c=2mA, Vc~5V, 
f=400MHz 
1.3 
GHz 
1c=25mA, Vc~5V. 
f=400MHz 


Capacitance, 
Collector 
~c 
1.5 
pF 
Vca=10V, IE=I.=O,f=lMHz 
Depletion 
Layer 


Capacitance, 
Emitter 
CTE 
2.0 
pF 
VEa=0.5V, 1c=lc=O,f=1 MHz 
Depletion 
Layer 


Feedback Capacitance 
-Cr. 
0.85 
pF 
Vc~5V, 
1c=2mA. f=lMHz 


Feedback Time Constant 
rbbCb'c 
2.0 
12 
ps 
Vca=5V, -1~2mA, 
f=10.7MHz 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Noise Figure 
N 
5.0 
dB 
f=500MHz, Vcrt=5V, 1c=2mA, 
Rs=50n 


Intermodulation 
dim 
-53 
dB 
1c=14mA, Vcrt=6V, f=217MHz 
Distortion 
Vo=100mV, RL=37.5n, 
f,=183MHz, 
fz=200MHz 


Output 
Power 
Po 
175 
mW 
Vcrt=13.5V,Ic=22.5mA 


(at Tcase=25°Cl* 
Pin=25mW, f=500MHz 
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E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
50 
V 


Collector-Emitter 
Voltage 
VCEO 
45 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Base Current 
IB 
100 
mA 


Continuous 
Collector 
Current 
IC 
800 
mA 


Power Dissipation 
Ptot 
750 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
50 
V 
1c=100~ 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICES 
45 
V 
1c=100~ 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=100~ 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
VCs=45V,IE=0 


Collector-Emitter 
VCE(satl 
0.7 
V 
1c=500mA, IB=50mA* 


Saturation 
Voltage 


Base-Emitter 
Turn On 
VBElonl 
1.2 
V 
1c=300mA,Vce=1V* 
Voltage 


Static Forward Current 
hFE 
250 
630 
1c=100mA, VCe=1V* 
Transfer 
170 
1c=300mA, VCe=1V* 


Transition 
fT 
200 
MHz 
1c=10mA, Vce=5V 


Frequency 
f=50MHz 


Output Capacitance 
Cobo 
12 
pF 
Vcs=10V, f=1MHz 


NPN SILICON PLANAR 


SMALL SIGNAL TRANSISTOR 
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FEATURES 


* 
High voltage 


* 
Low current 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VESO 
5 
V 


Continuous 
Collector Current 
IC 
100 
mA 


Base Current 
Is 
20 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
300 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(SR)CSO 
100 
V 
1c=10J,lA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(SR)CEO 
100 
V 
1c=10mA, Is=O 
Breakdown 
Voltage 


Emitter-Base 
V(SRlESO 
5 
V 
IE=10J,lA, Ic=0 
Breakdown 
Voltage 


Collector Cut-Off Current 
Icso 
0.5 
J,lA 
VCs=80V, IE=O 


Collecor-Emitter 
Cut-Off 
ICER 
0.5 
J,lA 
Vce=80V, Rse=50Kn 
Current 
10 
J,lA 
Vce=80V, Rse=50Knt 


Collector-Emitter 
VCE(sat) 
0.5 
V 
1c=2mA, Is=0.1 mA 
Saturation 
Voltage 


Base-Emitter 
VSE(satl 
1.0 
V 
'c=2mA, 
Is=0.1mA 
Saturation 
Voltage 


Static Forward Current 
hFE 
30 
1c=2mA, Vce=1V 
Transfer 
Ratio 


Transition 
Frequency 
fT 
80 
MHz 
1c=5mA, Vce=5V 
f=60MHz 


Output Capacitance 
Cobo 
10 
pF 
Vcs=6V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300~. 
Duty cycle:!> 2% 
tT amll= 100°C 
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NPN SILICON PLANAR 


HIGH SPEED SWITCHING 
TRANSISTOR 


ISSUE 2 - MARCH 
94 


FEATURES 


* 
40 Volt VCEO 
* 
1 Amp 
continuous 
current 


* 
Fast switching 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
60 
V 


Collector-Emitter 
Voltage 
VCEO 
40 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
PIOI 
500 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Emitter 
VCEOISUS) 40 
V 
1c=10mA, IB=O* 
Sustaining 
Voltage 


Collector 
Cut-Off 
ICBO 
500 
nA 
Vcrr40V, 
I~O 


Current 
300 
J.LA 
Vcrr40V, 
I~O, Tamb=150°C 


Collector-Emitter 
VCE(SaI) 
0.6 
V 
1c=500mA, IB=50mA * 
Saturation 
Voltage 


Base-Emitter 
VBE(s81) 
0.7 
1.2 
V 
1c=500mA, 'B=50mA* 
Saturation 
Voltage 


Static Forward Current 
hFE 
25 
150 
1c=500mA, V~1V* 
Transfer 
Ratio 


Transition 
Frequency 
fT 
200 
MHz 
1c=50mA, Vc~10V, 
f=100MHz 


Input Capacitance 
Cib 
36 
50 
pF 
VErrO.5V, Ic=0' f=1MHz 


Output Capacitance 
Cob 
5.75 
10 
pF 
Vcrr10V, 
I~O, f=1MHz 


Turn-On Time 
ton 
40 
ns 
Vcc=30V, 'r500mA, 
IB(onF50m ,-VBE(offf2V 


Turn-Off 
Time 
toll 
75 
ns 
Vcc=30V,Ic=500mA, 
IB(onF-IBlofff50mA 


NPN SILICON PLANAR 


LOW NOISE TRANSISTOR 


ISSUE 2 - MARCH 94 


FEATURES 


* 
30 Volt VCEO 


* 
High Gain 


* 
Low Noise 


APPLICATIONS 


* 
Audio 
circuits 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
45 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
V 


Emitter-Base 
Voltage 
VESO 
6 
V 


Continuous 
Collector 
Current 
Ic 
200 
mA 


Power Dissipation 
Ptot 
350 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VISRlCSO 
45 
V 
1c=1OIJA,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
VISRlCEO 
30 
V 
1c=2mA, Is=O 
Breakdown 
Voltage 


Emitter-Base 
VISRIESO 
6 
V 
IE=1OIJA,Ic=0 
Breakdown 
Voltage 


Collector Cut-Off Current 
Icso 
15 
nA 
Vcs=30V, 'E=O 


Emitter Cut-Off Current 
IESO 
15 
nA 
VEs=4V, Ic=0 


Collector-Emitter 
VCElsatl 
0.25 
V 
1c=10mA, Is=0.5mA* 


Saturation 
Voltage 
0.6 
V 
1c=100mA, Is=5mA* 


Base-Emitter 
VSElsatl 
1.2 
V 
1c=100mA, Is=5mA* 
Saturation 
Voltage 


Base-Emitter 
VSE(onl 
0.55 
0.7 
V 
'c=2mA, VCe=5V 
Turn On Voltage 


Static Forward Current 
hFE 
100 
1c=10IJA,VCe=5V 
Transfer 
Ratio 
250 
400 
1c=2mA, VCe=5V 
130 
1c=100mA, VCe=5V* 


Transition 
fT 
150 
MHz 
1c=10mA, Vce=5V 
Frequency 
f=100MHz 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Output Capacitance 
Cobo 
2.5 
5 
pF 
Vcs=10V, f=1MHz 


Input Capacitance 
Cibo 
11 
pF 
VEs=0.5V, f=1MHz 


Noise Figure 
N 
4 
dB 
1c=200I!A, V!RH5V 


(Wide Band) 
f=30Hz to 15 Hz at -3dB 
points, RS=2Kn 


Flicker Noise 
Nf 
0.135 
!LV 
1c=200I!A, V~5V 
f=10Hz to 50 
z at -3dB 
points, Rs=2Kn 


Small Signal Static 
hfe 
450 
900 
1c=2mA, Vc~5V, 
f=1kHz 
Forward Current 
Transfer 
Ratio 


NPN SILICON PLANAR 


AVALANCHE TRANSISTOR 


PROVISIONAL 
DATASHEET 
ISSUE 2 - MARCH 
94 


FEATURES 


* 
Avalanche 
mode 
operation 


* 
50A Peak avalanche 
current 


* 
Low inductance 
packaging 


APPLICATIONS 


* 
Laser LED drivers 


* 
Fast edge generation 


* 
High speed 
pulse generators 


ABSOLUTE MAXIMUM RATINGS. 


E·Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
150 
V 


Collector-Emitter 
Voltage 
VCEO 
50 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Continuous 
Collector 
Current 
Ic 
200 
mA 


Peak Collector Current (25ns Pulse Width) 
ICM 
50 
A 


Power Dissipation 
PIOI 
500 
mW 


Operating 
and Storage Temperature 
Range 
T:Tst<l 
-55 to +200 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Emitter 
VIBRICES 
150 
V 
1c=100J,LA 
Breakdown 
Voltage 


Collector-Em itter 
VCEO(sus) 
50 
V 
1c=10mA 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
6 
V 
1e=100J,LA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
J,LA 
VCIt'120V 


Emitter Cut-Off Current 
lEBO 
0.1 
J,LA 
VEIt'4V 


Collector-Emitter 
VCElsall 
0.15 
V 
1c=10mA, IB=1mA 
Saturation 
Voltage 


Base-Emitter 
VBElsal) 
0.8 
V 
1c=10mA,IB=1mA 
Saturation 
Voltage 


Current in Second 
IUSB 
22 
A 
Vc=110V, Cee=4.7nF* 
Breakdown 
(Pulsed) 
31 
A 
Vc=130V, Cee=4.7nF* 


Static Forward Current 
hFE 
50 
1c=10mA, Vee=10V 
Transfer 
Ratio 


*Measured 
within 
a circuit possessing 
an approximate 
loop inductance 
of 12nH. The I(USBlmonitor 
circuitry 
reflects 0.15 Ohm into the Collector-Emitter 
Discharge loop 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Emitter 
Inductance 
L. 
6 
nH 
With 3mm leads 


Transition 
Frequency 
fr 
150 
MHz 
1c=10mA, VCF!"'5V 
f=20MHz 


Collector-Base 
Ccb 
2 
pF 
VC!l"'10V,IE=0 
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NPN SILICON PLANAR 


AVALANCHE TRANSISTOR 


ISSUE 4· 
NOVEMBER 
1995 


FEATURES 


* 
Specifically 
designed 
for Avalanche 
mode 
operation 


* 
60A Peak Avalanche 
Current 
(Pulse width=20ns) 


* 
Low inductance 
package 


APPLICATIONS 


* 
Laser LED drivers 


* 
Fast edge generation 


* 
High speed 
pulse generators 


* 
Suitable 
for single, 
series and parallel 
operation 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
260 
V 


Collector-Emitter 
Voltage 
VCEO 
.100 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Peak Collector 
Current 
(Pulse Width=20ns) 
ICM 
60 
A 


Power 
Dissipation 
Ptot 
680 
mW 


Operating 
and Storage 
Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V1BR)CES 
260 
V 
Ic=1mA 
Breakdown 
Voltage 
Tamb= -55 to +175°C 


Collector-Em 
itter 
VCEO(sus) 
100 
V 
Ic=100~A 
Breakdown 
Voltage 


Emitter-Base 
V1BR)EBO 
6 
V 
IE=10~A 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
~A 
VcB=180V 
Current 
10 
~A 
VcB=180V, Tam1f'100°C 


Em itter 
Cut-Off 
Cu rrent 
lEBO 
0.1 
~A 
VEB=4V 


Collector-Em 
itter 
VCElsat) 
0.5 
V 
Ic=10mA,IB=1mA* 


Saturation 
Voltage 


Base-Emitter 
VBElsat) 
0.9 
V 
Ic=10mA,IB=1mA* 


Saturation 
Voltage 


Current 
in Second 
ISB 
15 
A 
Vc=200V, 
CCE=620pF 
Breakdown 
(Pulsed) 
25 
A 
Vc=250V, 
CCE=620pF 


Static 
Forward 
Current 
hFE 
25 
Ic=10mA, 
VcE=10V* 


Transfer 
Ratio 


Transition 
Frequency 
fr 
40 
MHz 
Ic= 1OmA, VCE=20V 
f=20MHz 


Collector-Base 
Ccb 
8 
pF 
Vce=20V,IE=0 
Capacitance 
f=100MHz 


180 
40 


--I \1 


1. >4xl0 
Operations Without Failure 
1- 
160 
2.107 Operations 
To Failure 


140 
3. ,oJOoerations 
To Failure 
= 
\ \. 
30 
Vc = 250V 


~ 
120 
~ 
I- 


I 
i 


.... 


en 
100 
\. 
.....•• 
3. 
.;, 


'" 
'" 
20 
2 
80 
2 
Vc = 200V 
, 
2. 
..•...... 


60 


40 
'\. 
.•.•...... 
..•.•...•••.. 


10 
,. 
...•...•..- 


""" 


20 


0 


0_60 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 
140 
160 
180 
0 
20 
40 
60 
80 
100120140160 
180 


Pulse Width 
(ns) 
Temperature 
(OC) 
Maximum 
Avalanche 
Current 
IUSBv Temperature 
v Pulse Width 
for the sDecified conditions 


100 


I 
mnm 


220 


I 
I 
200 ~ 


80 
VCE=10V 
~~ 


Risetime 
of Base 
I II 


i'\, 
180 
Drive Current 
= 5mA1ns 
175°C 
~ 
I 


60 
- 


w 


Z 
"- 
160 I---~ 
~, 


.<: 
.....•• 
~ 
II 
40 
""" 
25°C 
> 
..:r 
140 I---~ 
I-- 


~50mA 
- 
" 
r- 
111111 


20 
- 
-55°C 
f-- 


120 
~ 
!!..=1,0~~ 
-ll 
r-- IB=200mA 


0 
- 
- 
100 


1001lA 
lmA 
10mA 
100mA 
lA 
lOOp 
ln 
10n 
lOOn 


Collector 
Current 
Collector-Emitter 
Capacitance 
(F) 


Minimum starting voltage 
hFEV Ie 
as a function 
of capacitance 


160 


I 


160 


175 
~ 
IB=60mA 


170 


....•...... 
150 
•... 
~ 
=:,-. 
IB=100mA 
~ 
,- 


J..--' 


~ 
165 
....... 
,- 
1'- 
140 


160 
IB=200mA 
z 
z 
.....~ 
~ 
~ 
> 
C.620pF 
> 
155 
120 


150 


C=620pF. 


145 
100 


1 
10 
-M 
-40 
-20 
0 
20 
40 
60 
80 
100 120 140 160 180 


Risetime 
of Base Drive (mAIns) 
Temperature 
(OC) 


Minimum 
starting voltage 
Minimum starting voltage 
as a function of drive current 
as a function of temperature 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 2 - MARCH 
1994 


FEATURES 
* 
30 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E·line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
50 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
'CM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb = 25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tst9 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
50 
V 
Ic=1OOJJA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
30 
V 
IC=10mA, IB=O 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=100JJA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
JJA 
VCs=40V 
10 
JJA 
Vcs=40V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
0.1 
JJA 
VEs=4V,Ic=0 


Collector-Emitter 
VCE(sat) 
0.5 
V 
1c=1A,IB=100mA* 


Saturation 
Voltage 
1 
V 
1c=2A, IB=200mA* 


Base-Emitter 
VBE(sat) 
1.25 
V 
1c=1A, IB=100mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1 
V 
Ic=1A,VCE=2V* 


Turn-on Voltage 


Static Forward Current 
hFE 
70 
1c=50mA, VCE=2V* 
Transfer 
Ratio 
100 
300 
1c=500mA, Vce=2V* 
80 
1c=1A, VCe=2V* 
40 
1c=2A, Vce=2V* 


Transition 
Frequency 
fT 
150 
MHz 
1c=50mA, VCe=10V 
f=100MHz 


Output Capacitance 
Cobo 
15 
pF 
Vcs=10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle S 2% 
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ZTX449 


TYPICAL CHARACTERISTICS 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - MARCH 
1994 


FEATURES 
* 
60 Volt VCEO 
* 
1 Amp continuous 
current 
* 
PIOI= 1 Watt 


ZTX450 
ZTX451 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX450 
ZTX451 
UNIT 


Collector-Base 
Voltage 
VCBO 
60 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
45 
60 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 


Operating 
and Storage Temperature 
Range 
TfTslg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX450 
ZTX451 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBR)CBO 
60 
80 
V 
1c=1OO!LA 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
45 
60 
V 
1c=10mA* 
Sustaining 
Voltage 


Emitter-Base 
VIBRlEBO 
5 
5 
V 
IE=1OO11A 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
!LA 
Vcs=45V 
Current 
0.1 
!LA 
Vcs=60V 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
!LA 
VEEF-4V 
Current 


Collector-Emitter 
VCElsal) 
0.25 
0.35 
V 
1c=150mA,IB=15mA* 
Saturation 
Voltage 


Base-Emitter 
VBElsall 
1.1 
1.1 
V 
1c=150mA,IB=15mA* 
Saturation 
Voltage 


Static Forward 
hFE 
100 
300 
50 
150 
1c=150mA, VCE=10V* 
Current Transfer 
Ratio 
15 
10 
1c=1A, VC~10V* 


Transition 
fT 
150 
150 
MHz 
1c=50mA, VC~10V 
Frequency 
f=100MHz 


Output Capacitance 
Cabo 
15 
15 
pF 
VCs=10V, f=1 MHz 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - MARCH 
1994 
FEATURES 


* 
100VoltVcEO 


* 
1 Amp continuous 
current 


* 
Plot = 1 Watt 


ZTX452 
ZTX453 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX452 
ZTX453 
UNIT 


Collector-Base 
Voltage 
VCBO 
100 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
80 
100 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX452 
ZTX453 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
V(BRICBO 
100 
120 
V 
1c=100pA 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(susl 
80 
100 
V 
1c=10mA* 
Sustaining 
Voltage 


Emitter-Base 
V(BRlEBO 
5 
5 
V 
IE=100pA 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
pA 
Vcs=80V 
Current 
0.1 
pA 
Vcs=100V 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
pA 
VEs=4V 
Current 


Collector-Emitter 
VCE(satl 
0.7 
0.7 
V 
'c=150mA,IB=15mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
1.3 
1.3 
V 
1c=150mA,IB=15mA* 


Saturation 
Voltage 


Static Forward 
hFE 
40 
150 
40 
200 
1c=150mA, Vc~10V* 
Current Transfer 
Ratio 
10 
10 
1c=1A, Vc~10V* 


Transition 
fT 
150 
150 
MHz 
'c=50mA, Vc~10V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
15 
15 
pF 
Vcs=10V, f=1MHz 


ZTX452 
ZTX453 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - MARCH 
1994 


FEATURES 


* 
140 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


ZTX454 
ZTX455 


E·Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
ZTX454 
ZTX455 
UNIT 


Collector-Base 
Voltage 
VCBO 
140 
160 
V 


Collector-Emitter 
Voltage 
VCEO 
120 
140 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX454 
ZTX455 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
V(BRICBO 
140 
160 
V 
1c=1OOIlA 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsus) 
120 
140 
V 
1c=10mA* 


Sustaining 
Voltage 


Emitter-Base 
V(BRIEBO 
5 
5 
V 
IE=1OOIIA 
Breakdown 
Voltage 


Collector 
Cut-Off 
'CBO 
0.1 
IlA 
Vce=140V 


Current 
0.1 
IlA 
Vce=120V 


Emitter 
Cut-Off 
lEBO 
0.1 
0.1 
IlA 
VEe=4V 


Current 


Collector-Emitter 
VCElsatl 
0.7 
0.7 
V 
1c=150mA,IB=15mA 


Saturation 
Voltage 
1.0 
1c=200mA, IB=20mA 


Static Forward 
hFE 
100 
300 
100 
300 
1c=150mA, VCE"'10V* 


Current Transfer 
Ratio 
30 
1c=200mA, VCE"'1V* 


10t 
10t 
1c=1A, VCE"'10V* 


Transition 
fT 
100 
100 
MHz 
1c=50mA, VCE"'10V 
Frequency 
f=100MHz 


Output 
Capacitance 
Cobo 
15 
15 
pF 
Vce=10V, f=1MHz 


* Measured 
under pulsed conditions. 
Pulse width=300IlS. 
Duty cycle :s; 2% 
t Typical 
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3-180 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 2 - MARCH 
1994 


FEATURES 


* 
300 Volt VCEO 
* 
0.5 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UN,T 


Collector-Base 
Voltage 
VCBO 
300 
V 


Collector-Emitter 
Voltage 
VCEO 
300 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
1 
A 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at TamtF25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BR)CBO 
300 
V 
1c=1OOIlA,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(sus) 
300 
V 
1c=10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
V(BR)EBO 
5 
V 
IE=1001lA 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vcs=200V 
10 
IlA 
Vcs=200V, Tamb=100°C 


Emitter 
Cut-Off Current 
lEBO 
100 
nA 
VEs=4V 


Collector-Emitter 
VCE(sat) 
0.3 
V 
1c=100mA,IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(sat) 
1 
V 
'c=100mA, 
IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(on) 
1 
V 
1c=100mA, VCE"'10V* 
Turn On Voltage 


Static Forward 
Current 
hFE 
50 
1c=10mA, VCE"'10V* 
Transfer 
Ratio 
50 
300 
1c=50mA, VCE"'10V* 
25 
1c=100mA, VCE"'10V* 


Transition 
Frequency 
fT 
75 
MHz 
1c=50mA, VCE"'10V 
f=20MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 2 - MARCH 
1994 


FEATURES 
* 
400 Volt VCEO 
* 
0.5 Amp continuous 
current 
* 
Ptot= 1 Watt 
~P 


E 


E·Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
400 
V 


Collector-Emitter 
Voltage 
VCEO 
400 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Continuous 
Collector 
Current 
Ie 
300 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
400 
V 
lc=lOOIlA 


Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
400 
V 
1c=10mA* 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BRlEBO 
5 
V 
'E=lOOIlA 


Voltage 


Collector 
Cut-Off Current 
leBO 
100 
nA 
Vcs=320V 


Collector 
Cut-Off Current 
ICES 
100 
nA 
Ve~320V 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEs=4V 


Collector-Emitter 
VCElsatl 
0.2 
V 
1c=20mA, IB=2mA 


Saturation 
Voltage 
0.5 
V 
1c=50mA, IB=6mA 


Base-Emitter 
VBE(satl 
0.9 
V 
1c=50mA, IB=5mA 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
0.9 
V 
1c=50mA, Ve~10V 


Turn On Voltage 


Static Forward Current 
hFE 
100 
lc=lmA, 
Vc~10V 


Transfer 
Ratio 
100 
300 
1c=50mA, VC~10V 
15 
1c=100mA, VC~10V* 


Transition 
Frequency 
fT 
50 
MHz 
1c=10mA, Ve~20V 
f=20MHz 


Collector-Base 
Cabo 
5 
pF 
Ves=20V, f=lMHz 


Breakdown 
Voltage 


Switching 
times 
ton 
135 
ns 
1c=50mA, Vc=100V 
toff 
2260 
ns 
IB1=5mA,IB:z=-10mA 


*Measured 
under pulsed conditions. 
Pulse width=300~s. 
Duty cycle ~ 2% 
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PNP SILICON PLANAR 


SMALL SIGNAL TRANSISTOR 


ISSUE 1 - MARCH 
94 
~; 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-25 
V 


Collector-Emitter 
Voltage 
VCEO 
-25 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
IC 
-500 
mA 


Power Dissipation 
at Tam1F25°C 
Ptot 
300 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
-25 
V 
1c=-1O!LA 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(susl 
-25 
V 
'c=-5mA 
Sustaining 
Voltage 


Emitter-Base 
V(BRlEBO 
-5 
V 
IE=-1O!LA 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.2 
!LA 
VCe=-25V 


Emitter Cut-Off Current 
lEBO 
-0.2 
!LA 
VEe=-4V 


Collector-Emitter 
VCElsatl 
-0.35 
V 
1c=-50mA,IB=-5mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-0.65 
-1 
V 
1c=-10mA,IB=-1mA* 
Saturation 
Voltage 


Static Forward 
Current 
hFE 
50 
300 
1c=-10mA, VC~-6V* 
Transfer Ratio 


Transition 
Frequency 
fT 
150 
MHz 
1c=-10mA, Vc~-6V 
f=100MHz 


Output Capacitance 
Cobo 
6 
pF 
Vce=-6V, f=1MHz 


Noise Figure 
N 
7 
dB 
1c=-100!LA,RS=1.5KO 
f=1KHz 
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PNP SILICON PLANAR HIGH SPEED 


SWITCHING 
TRANSISTOR 


ISSUE 2 - MARCH 
94 


FEATURES 


* 
12VoltVcEO 
* 
fT=400MHz 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-12 
V 


Collector-Emitter 
Voltage 
VCEO 
-12 
V 


Emitter-Base 
Voltage 
VEBO 
-4 
V 


Base Current 
IB 
-40 
mA 


Continuous 
Collector 
Current 
Ic 
-200 
mA 


Power Dissipation 
at Tamb=25·C 
PIOI 
300 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tslg 
-55 to +175 
·C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-12 
V 
'c=-1OIlA 


Breakdown 
Voltage 


Collector-Emitter 
VCEO(susl 
-12 
V 
1c=-10mA 


Sustaining 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
IlA 
Vcrr-6V 


Collector-Emitter 
VCE(sall 
-0.15 
V 
1c=-10mA,IB=-1mA* 
Saturation 
Voltage 
-0.2 
V 
1c=-30mA,IB=-3mA* 
-0.5 
V 
1c=-100mA, 'B=-10mA* 


Base-Emitter 
VBE(sall 
-0.76 
-0.98 
V 
'c=-10mA,IB=-1mA* 
Saturation 
Voltage 
-0.82 
-1.2 
V 
1c=-30mA, fB=-3mA * 


-1.7 
V 
'c=-100mA,IB=-10mA* 


Static Forward 
Current 
hFE 
30 
1c=-10mA, Vc~-0.3V* 


Transfer 
Ratio 
40 
150 
1c=-30mA, Vc~-0.5V* 


20 
1c=-100mA, VCE=-1V* 


Transition 
Frequency 
fT 
400 
MHz 
1c=-30mA, Vc~-5V 
f=100MHz 


Output Capacitance 
Cabo 
6 
pF 
Vcrr-5V, 
f=140KHz 


Input Capacitance 
Cibo 
6 
pF 
VErr-0.5V, 
f=140KHz 


Switching 
Times 
ton 
60 
ns 
1c=-30mA, 


toft 
90 
ns 
IB,=IBr-1.5mA 
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PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 2 - MARCH 
94 
~f 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-50 
V 


Collector-Emitter 
Voltage 
VCEO 
-45 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-800 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
750 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-50 
V 
Ic=- 1OOJ.!A 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-45 
V 
Ic=- 1OOJ.!A 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
-5 
V 
IE=-1OOJ.!A,IE=O 


Breakdown 
Voltage 


Collector Cut-Off Current 
ICBO 
-100 
nA 
Vcs=-45V 


Emitter Cut-Off Current 
lEBO 
-0.2 
J.!A 
VEs=-4V 


Collector-Emitter 
VCElsatl 
-0.7 
V 
1c=-500mA,IB=-50mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
-1.2 
V 
'c=-300mA, 
VCE'"-1V* 


Saturation 
Voltage 


Static Forward 
Current 
hFE 
250 
630 
Ic=- 1OOmA, VCE'"-1V* 


Transfer Ratio 
170 
1c=-300mA, VCE'"-1V* 


Transition 
Frequency 
fT 
200 
MHz 
1c=-10mA, VCE'"-5V 
f=50MHz 


Output Capacitance 
Cobo 
12 
pF 
Vcs=-10V, f=1MHz 


PNP SILICON PLANAR 


SMALL SIGNAL TRANSISTOR 


ISSUE 2 - MARCH 
94 
~; 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
-100 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
V 


Emitter-Base 
Voltage 
VESO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-100 
mA 


Power Dissipation 
at Tam1F25°C 
Ptot 
300 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +175 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(SRlCSO 
-100 
V 
1c=-100J,lA 
Breakdown 
Voltage 


Collector-Emitter 
V(SRlCEO 
-100 
V 
1c=-10J,lA 
Breakdown 
Voltage 


Emitter-Base 
V(SR;ESO 
-5 
V 
IE=-100J,lA 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
Icso 
-0.5 
J,lA 
Vcs=-80V 


Emitter 
Cut-Off Current 
ICER 
-0.5 
J,lA 
VCe=-80V, Rse=50KO 
-10 
J,lA 
VCe=-80V, Rse=50KO 


Collector-Emitter 
VCElsatl 
-0.5 
V 
1c=-2mA, Is=-o.1 mA 


Saturation 
Voltage 


Base-Emitter 
VSE(satl 
-1.0 
V 
1c=-2mA, Is=-o.1 mA 
Saturation 
Voltage 


Static Forward Current 
hFE 
30 
'c=-2mA, VCe=-W 
Transfer 
Ratio 


Transition 
Frequency 
fr 
80 
MHz 
1c=-5mA, Vce=-5V 
f=60MHz 


Output Capacitance 
Cobo 
10 
pF 
Vcs=-6V, f=1MHz 


0.16 


0.14 


lIJg 
0.12 
! 
0.10 
~ 
0.08 
> 


0.06 


0.04 


0.02 
lll1JA 


1.2 


1.1 


!l 
~ 
1.0 


0.9 
ij 
0.8 
> 
0.7 


0.6 


100mA 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
30 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
PIOI= 1 Watt 


ZTX549 
ZTX549A 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-35 
V 


Collector-Emitter 
Voltage 
VCEO 
-30 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'CM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation: 
at TCmb=25°C 
PIOI 
1 
W 
derate above 25° 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlCBO 
-35 
V 
1c=-100lJA 


Voltage 


Collector-Emitter 
VIBRICEO 
-30 
V 
1c=-10mA 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
-5 
V 
IE=-1OOlJA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
lJA 
VclF-30V 
-10 
lJA 
VCIF-30V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-0.1 
lJA 
VEIF-4V 


Collector-Emitter 
VCE(sall 
-0.25 
-0.50 
V 
1c=-1A,IB=-100mA* 


Saturation 
Voltage 
-0.50 
-0.75 
V 
1c=-2A, IB=-200mA* 


I ZTX549A 
-0.30 
V 
1c=-100mA,IB=-1mA* 


Base-Emitter 
VBElsatl 
-0.9 
-1.25 
V 
1c=-1A, 'B=-100mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(onl 
-0.85 
-1 
V 
1c=-1A,Vce=-2V* 


Saturation 
Voltage 


Static Forward Current 
hFE 
70 
200 
1c=-50mA, Vce=-2V* 


Transfer 
Ratio 
80 
130 
1c=-1A,Vce=-2V* 


40 
80 
1c=-2A,VcF"-2V* 


I ZTX549 
100 
160 
300 
1c=-500mA, Vce=-2V* 


I ZTX549A 
150 
200 
500 
1c=-500mA, Vce=-2V* 


ZTX549 
ZTX549A 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fr 
100 
MHz 
Ic=-100mA, VcrF-5V 
f=100MHz 


Output Capacitance 
Cobo 
25 
pF 
Vca=-10V, f=1MHz 


Switching 
Times 
ton 
300 
ns 
Ic=-500mA, Vcc=-10V 


toll 
50 
ns 
IB1=IB:z=-50mA 


ZTX549 
ZTX549A 


TYPICAL CHARACTERISTICS 


td.tr.U 
Is 


(ns) 
(ns) 


180 
191_182= 
Iell 
1800 


0.8 
160 
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140 
1400 


0.6 
120 
1200 
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Q) 
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0.4 
Cl 
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c 
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:E 
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w 
.~ 
~ 
02 
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20 
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0 
0.01 
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Current 
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Ie- Collector 
Current 
(Amps) 


VCE(sat) V IC 
Switching 
Speeds 


200 
1.4 


160 
1.2 
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~ 
c 
120 
'a; 
~ 


1.0 


Cl 


if 
80 
i 
IcI1B=10 


.r:; 
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40 
CD> 


0.001 
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10 
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Ie - Collector 
Current 
(Amps) 


hFEV IC 
VBE(sat) V Ic 


10 


1.0 
~ 
E~ 


0.9 
C 
i 
~ 


~ 


::> 
U 


.:. 
0.8 
<; 


CD 
<; 
> 
.9! 
8 
0.1 
0.7 
~ 


0.60.001 
0.01 
0.1 
10 
0.01 
0.1 
1 
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100 
Ie - Collector 
Current 
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V~ - Collector 
Voltage 
(Volts) 


VBE(on)V 
IC 
Safe Operating 
Area 
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PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
60 Volt VCEO 
* 
1 Amp 
continuous 
current 
* 
Ptot= 1 Watt 


ZTX550 
ZTX551 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
ZTX550 
ZTX551 
UNIT 


Collector-Base 
Voltage 
VCBO 
-60 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-45 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'CM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation: 
at Tamb=25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX550 
ZTX551 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBRlCBO 
-60 
-80 
V 
Ic=- 100J.lA 


Breakdown 
Voltage 


Collector-Emitter 
VCEOlsusl 
-45 
-60 
V 
1c=-10mA* 
Sustaining 
Voltage 


Emitter-Base 
VIBRlEBO 
-5 
-5 
V 
IE=-100J.lA 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
J.lA 
VCIF-45V 


Current 
-0.1 
J.lA 
VCIF-60V 


Emitter Cut-Off 
lEBO 
-0.1 
-0.1 
J.lA 
VEIF-4V 


Current 


Collector-Emitter 
VCE(satl 
-0.25 
-0.35 
V 
1c=-150mA,IB=-15mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(satl 
-1.1 
-1.1 
V 
1c=-150mA, 'B=-15mA * 
Saturation 
Voltage 


Static Forward 
hFE 
100 
300 
50 
150 
1c=-150mA, Vc~-10V* 
Current Transfer 
Ratio 
15 
10 
1c=-1A, Vc~-10V* 


Transition 
fT 
150 
150 
MHz 
1c=-50mA, Vc~-10V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
25 
25 
MHz 
VCIF-10V, f=1MHz 


-0.8 


~ 


-0.6 


~ 
-0.4 
: 
w 
-0.2 
(J> 


0 


ZTX550 
ZTX551 


100 
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80 
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-0.001 
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Current 
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10 


Ula. 
E~ 
c: 
~ 
::> 
() 


<5u~8 
0.1 


~ 


0.01 
0.1 
1 
10 
100 
Vc£ - Collector 
Voltage (Volts) 


Safe Operating Area 
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ZTX552 
ZTX553 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
100VoltVcEO 
* 
1 Amp 
continuous 
current 


* 
Ptot=1 Watt 
~; 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
ZTX552 
ZTX553 
UNIT 


Collector-Base 
Voltage 
VCBO 
-100 
-120 
V 


Collector-Emitter 
Voltage 
Vceo 
-80 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'CM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation: 
at TCmb=25°C 
Plot 
1 
W 


derate above 25° 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
TjTstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX552 
ZTX553 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBRlCBO 
-100 
-120 
V 
'c=-1OOlJA 


Breakdown 
Voltage 


Collector-Emitter 
VCEOlsuSI -80 
-100 
V 
1c=-10mA 


Sustaining 
Voltage 


Emitter-Base 
VIBRlEBO 
-5 
-5 
V 
1e=-1OOlJA 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
lJA 
VCEr-80V 


Current 
-0.1 
VCEr-100V 


Emitter Cut-Off Current 
lEBO 
-0.1 
-0.1 
lJA 
VEEr-4V 


Collector-Emitter 
VCElsatl 
-0.25 
-0.25 
V 
1c=-150mA,IB=-15mA* 
Saturation 
Voltage 


Base-Emitter 
VBElsall 
-1.1 
-1.1 
V 
1c=-150mA, IB=-15mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-1.0 
-1.0 
V 
1c=-150mA, Vce=-10V* 
Turn-onn 
Voltage 


Static Forward Current 
hFE 
40 
150 
40 
200 
1c=-150mA, Vce=-10V* 
Transfer 
Ratio 
10 
10 
1,.,=-1A,V"F"-10V* 


Transition 
Frequency 
fr 
150 
150 
MHz 
1c=-50mA, Vce=-1OV 
f=100MHz 


Output Capacitance 
Cobo 
12 
12 
MHz 
VCEr-10V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300!JS. Duty cycle ~% 
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PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
150 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
PIOI= 1 Watt 


ZTX554 
ZTX555~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX554 
ZTX555 
UNIT 


Collector-Base 
Voltage 
VCBO 
-140 
-160 
V 


Collector-Emitter 
Voltage 
VCEO 
-125 
-150 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation: 
at Tcmb= 25°C 
Plot 
1 
W 
derate above 25° 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tsty 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX554 
ZTX555 
UNIT 
CONDITIONS. 


MIN. 
MAX 
MIN. 
MAX 


Collector-Base 
V(BRICSO 
-140 
-160 
V 
1c=-lOOIlA 


Breakdown 
Voltage 


Collector-Emitter 
V(BRICEO 
-125 
-150 
V 
1c=-10mA* 
Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
-5 
-5 
V 
1e=-lOOIlA 


Breakdown 
Voltage 


Collector 
Cut-Off 
'CBO 
-0.1 
IlA 
VCIf'-120V 


Current 
-0.1 
IlA 
VCIf'-140V 


Emitter Cut-Off Current 
lEBO 
-0.1 
-0.1 
IlA 
VEIf'-4V 


Collector-Emitter 
VCEISall 
-0.3 
-0.3 
V 
1c=-100mA, 1e=-10mA* 
Saturation 
Voltage 


Base-Em itter 
VBE(sall 
-1 
-1 
V 
1c=-100mA,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-1 
-1 
V 
1c=-100mA, Vce=-10V* 
Turn-on 
Voltage 


Static Forward Current 
hFE 
50 
50 
1c=-10mA, Vce=-10V* 
Transfer 
Ratio 
50 
300 
50 
300 
1c=-300mA, Vr:e=-1OV* 


Transition 
Frequency 
fT 
100 
100 
MHz 
1c=-50mA, Vce=-10V 
f=100MHz 


Output Capacitance 
Cobo 
10 
10 
pF 
VCIf'-10V, f=lMHz 


* Measured 
under pulsed conditions. 
Pulse width=300ILS. Duty cycle ~% 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTORS 


ISSUE 1 - JULY 94 


FEATURES 


* 
300 Volt VCEO 


* 
0.5 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


ZTX556 
ZTX557 


"f 
E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
ZTX556 
ZTX557 
UNIT 


Collector-Base 
Voltage 
VCBO 
-200 
-300 
V 


Collector-Emitter 
Voltage 
VCEO 
-200 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Power Dissipation 
Ptot 
1.0 
W 


Operating 
and Storage Temperature 
Range 
Tj:T $1g 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX556 
ZTX557 
UNIT 
CONDITIONS. 


MIN. 
MAX 
MIN. 
MAX 


Collector-Base 
V(BRlCBO 
-200 
-300 
V 
1c=-1OOllA 


Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
-200 
-300 
V 
1c=-10mA* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
-5 
-5 
V 
IE=-1001lA 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
1IA 
Vce=-160V 


Current 
-0.1 
1IA 
Vce=-200V 


Emitter Cut-Off 
lEBO 
-0.1 
-0.1 
1IA 
VEe=-4V 


Current 


Collector-Emitter 
VCE(sat) 
-0.3 
-0.3 
V 
1c=-50mA,IB=-5mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(sat) 
-1 
-1 
V 
1c=-50mA, IB=-5mA * 
Saturation 
Voltage 


Base-Emitter 
VBE(on) 
-1 
-1 
V 
1c=-50mA, Vc~-10V* 
Turn-on Voltage 


Static Forward 
hFE 
50 
50 
1c=-10mA, VC~-10V* 
Current Transfer 
Ratio 
50 
300 
50 
300 
1c=-50mA, Vc~-10V* 


Transition 
fT 
75 
75 
MHz 
1c=-50mA, Vc~-10V 
Frequency 
f=100MHz 


Output Capacitance 
Cobo 
10 
10 
pF 
VC~-10V, 
f=1MHz 


* Measured 
under pulsed conditions. 
Pulse width=300IlS. 
Duty cycle ~% 
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3-201 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 
* 
400 Volt VCEO 
* 
200mA 
continuous 
current 


* 
Ptot= 1 Watt 
<,f 


E 


E-Line 


TOO2 ComDatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-400 
V 


Collector-Emitter 
Voltage 
VCEO 
-400 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Continuous 
Collector 
Current 
Ic 
-200 
mA 


Power Dissipation 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
T:Tsto 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRICBO 
-400 
V 
'c=-100jlA 


Breakdown 
Voltage 


Collector-Emitter 
VBRICEOI 
-400 
V 
1c=-10mA* 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
-5 
V 
IE=-100jlA 


Voltage 


Collector 
Cut-Off Current 
I~Bn 
-100 
nA 
V,...,=-320V 


Collector 
Cut-Off Current 
I""" 
-100 
nA 
Vno=-320V 


Emitter Cut-Off Current 
IFRo 
-100 
nA 
V.rr=-4V 


Collector-Emitter 
VCE(satl 
-0.2 
V 
1c=-20mA, IB=-2mA 


Saturation 
Voltage 
-0.5 
V 
1,..=-50mA,lo=-6mA 


Base-Emitter 
VBElsatl 
-0.9 
V 
'c=-50mA, 
IB=-5mA 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.9 
V 
1c=-50mA, Vce=-10V 
Turn On Voltage 


Static Forward 
Current 
hFE 
100 
1c=-1mA, Vce=-10V 


Transfer 
Ratio 
100 
300 
1c=-50mA, Vce=-1OV 
15 
1,..=-100mA,V,...=-10V* 


Transition 
fT 
50 
MHz 
'c=-10mA, Vce=-20V 


Frequency 
f=20MHz 


Collector-Base 
Cobo 
5 
pF 
Vcrr-20V, 
f=1MHz 


Breakdown 
Voltage 


Switching 
times 
ton 
95 
ns 
1c=-50mA, Vc=-100V 
tnff 
1600 
ns 
'Bl=5mA, IBr-10mA 


* Measured 
under pulsed conditions. 
Pulse width=300ILS. Duty cycle ~2% 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
200 Volt VCEO 
* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 
~; 


E 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-200 
V 


Collector-Emitter 
Voltage 
VCEO 
-200 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'CM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-200 
V 
1c=-1OOlJA 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-200 
V 
1c=-10mA* 
Breakdown 
Voltage 


Emitter-Base 
V(BR)EBO 
-5 
V 
IE=-1OOlJA 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
lJA 
VCIF-160V 


Emitter Cut-Off Current 
lEBO 
-0.1 
I!A 
VEIF-4V 


Collector-Emitter 
VCE(satl 
-0.3 
V 
1c=-100mA,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElsatl 
-1 
V 
1c=-100mA, IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-1 
V 
'c=-100mA, 
VC~-10V* 
Turn-on 
Voltage 


Static Forward Current 
hFE 
50 
1c=-10mA, Vc~-10V* 
Transfer 
Ratio 
50 
300 
'c=-300mA, 
Vc~-10V* 


Transition 
fr 
100 
MHz 
1c=-50mA, VC~-1 OV 
Frequency 
f=100MHz 
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NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTORS 


ISSUE 2 - JUNE 94 


FEATURES 


* 
160VoltVeEO 


* 
1 Amp 
continuous 
current 


* 
Gain of 5K at le=1 Amp 


* 
PIOI= 1 Watt 


ZTX600 
ZTX601~; 


E 


E-Line 


TOO2 Compatible 


PARAMETER 
SYMBOL 
ZTX600 
ZTX601 
UNIT 


Collector-Base 
Voltage 
VCBO 
160 
180 
V 


Collector-Emitter 
Voltage 
VCEO 
140 
160 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
PIOI 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:T 519 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX600 
ZTX601 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


Collector-Base 
V(BRlCBO 160 
180 
V 
1c=100J.1A 


Breakdown 
Voltage 


- 


Collector-Emitter 
V(BRlCEO 140 
160 
V 
1c=10mA* 
Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
10 
10 
V 
1e=100J.1A 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.01 
J.1A 
Vca=140V 


Current 
0.01 
J.1A 
Vca=160V 
10 
J.1A 
Vca=140V,T.=100°C 
10 
J.1A 
Vca=160V,T.=100°C 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
J.1A 
VEa=8V 


Current 


Coillector-Emitter 
ICES 
10 
J.1A 
VcEs=140V 


Cut-Off Current 
10 
J.1A 
VcEs=160V 


Collector-Emitter 
VCElsall 
0.75 
1.1 
0.75 
1.1 
V 
1c=0.5A, IB=5mA * 
Saturation 
Voltage 
0.85 
1.2 
0.85 
1.2 
V 
1c=1A,IB=10mA* 


Base-Emitter 
VBElsall 
1.7 
1.9 
1.7 
1.9 
V 
1c=1A,IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
1.5 
1.7 
1.5 
1.7 
V 
1c=1A,Vce=5V* 
Turn-On Voltage 


ZTX600 
ZTX601 


PARAMETER 
SYMBOL 
ZTX600 
ZTX601 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


Static Forward 
hFE 
1K 
1K 
Ic=50mA, Vc~10V* 


Current Transfer 
2K 
100K 
2K 
100K 
Ic=0.5A, Vc~10V* 
Ratio 
1K 
1K 
Ic=1A, Vc~10V* 


1K 
2K 
1K 
2K 
Ic=50mA, Vc~10V* 


Group A 
2K 
5K 
20K 
2K 
5K 
20K 
Ic=0.5A, Vc~10V* 


1K 
3K 
1K 
3K 
Ic=1A, Vc~10V* 


5K 
10K 
5K 
10K 
Ic=50mA, Vc~10V* 


Group B 
10K 
20K 
100K 
10K 
20K 
100K 
Ic=0.5A, Vc~10V* 
5K 
10K 
5K 
10K 
Ic=1A, Vc~10V* 


Transition 
fT 
150 
250 
150 
250 
MHz 
Ic=100mA, 
Frequency 
Vc~10V 
f=20MHz 


Input Capacitance 
Cibo 
60 
90 
60 
90 
pF 
VEEr0.5V, 
f=1MHz 


Output Capacitance 
Cobo 
10 
15 
10 
15 
pF 
Vc~10V, 
f=1MHz 


Switching 
Times 
ton 
0.75 
0.75 
~s 
Ic=0.5A, Vc~10V 


toft 
2.2 
2.2 
Is1=ls:z=°.5mA 
~s 
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The maximum 
permissible 
operational 
temperature 
can be obtained 
from this graph using the 
following 
equation 


Power(max) 
- Power(act) 


TBmb(mBX) 
= 
0.0057 
+25' C 


Tamb(ma>4=Maximum 
operating 
ambient 
temperature 


Power(max) 
= Maximum 
power dissipation 
figure, obtained from the above graph for a given VCE 
and source resistance (Rs) 


Power(actual)= 
Actual power dissipation 
in users circuit 
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NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTORS 


ISSUE 1 - MARCH 94 


FEATURES 
* 
80 Volt VCEO 


* 
1 Amp continuous 
current 


* 
Gain of 2K at Ic=1 Amp 


* 
PIOI= 1 Watt 


ZTX602 
ZTX603 


"f 
E 
E·line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
ZTX602 
ZTX603 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
100 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
80 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb= 25°C 
Plot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:T 519 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX602 
ZTX603 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
V(BRlCBO 
80 
100 
V 
1c=1OO!1A 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
60 
80 
V 
'c=10mA* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
10 
10 
V 
'E=1OO!1A 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.01 
!1A 
Vcs=60V 
Current 
0.01 
~A 
Vcs=80V 
10 
!1A 
Vcs=60V,Tamb=100°C 
10 
!1A 
Vcs=80V,T amb=100°C 


Emitter 
Cut-Off 
lEBO 
0.1 
0.1 
!1A 
VEs=8V 
Current 


Colllector-Emitter 
ICES 
10 
!1A 
VCEs=60V 
Cut-Off Current 
10 
!1A 
VCEs=80V 


Collector-Emitter 
VCE(satl 
1.0 
1.0 
V 
1c=400mA, IB=0.4mA * 


Saturation 
Voltage 
1.0 
1.0 
V 
1c=1A, IB=1mA* 


Base-Emitter 
VBE(satl 
1.8 
1.8 
V 
1c=1A,ls=1mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
1.7 
1.7 
V 
1c=1A, VCe=5V* 


Turn-On Voltage 


ZTX602 
ZTX603 


PARAMETER 
SYMBOL 
ZTX602 
ZTX603 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Static Forward 
hFE 
2K 
2K 
1(;""50mA, VCE"'5V 


Current Transfer 
Ratio 
5K 
5K 
1(;""500mA, VCE=5V* 


2K 
100K 
2K 
100K 
1(;""1A,VCE"'5V* 


0.5K 
0.5K 
1(;""2A,VCE"'5V* 


Transition 
Frequency 
fr 
150 
150 
MHz 
1(;""100mA, VCE=10V 
f=20MHz 


Input Capacitance 
Cibo 
90 Typical 
pF 
VEs=500mV, f=1MHz 


Output Capacitance 
Cabo 
15 Typical 
pF 
Vcs=10V, f=1 MHz 


Switching 
Times 
ton 
0.5 Typical 
jlS 
1(;""500mA, VCE=10V 
IB1=IBt=°.5mA 
toft 
1.1 Typical 
jlS 
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The maximum 
permissible 
operational 
temperature 
can be obtained 
from this graph using the 


following 
equation 


Power(max) 
- Power(act) 


T8mb(m8X) 
= 
0.0057 
+25 


0 C 


Tamblma>cl=Maximum 
operating 
ambient 
temperature 


Power(max) 
= Maximum 
power dissipation 
figure, obtained from the above graph for a given VCE 


and source resistance 
(Rsl 


Power(actual)= 
Actual power dissipation 
in users circuit 
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NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTORS 


ISSUE 1 - MARCH 
94 


FEATURES 


* 
120 Volt VeEO 


* 
1 Amp 
continuous 
current 


* 
Gain of 2K at le=l 
Amp 


* 
Ptot= 1 Watt 


ZTX604 
ZTX605~; 


E 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX604 
ZTX605 
UNIT 


Collector-Base 
Voltage 
VCBO 
120 
140 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
120 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Peak Pulse Current 
ICM 
4 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tcmb=25°C 
Ptot 
1 
W 
derate above 25° 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:T$19 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX604 
ZTX605 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBRlCBO 
120 
140 
V 
'c=1OOllA 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
100 
120 
V 
1c=10mA* 
Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
10 
10 
V 
1~1001lA 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.Q1 
1IA 
Vce=100V 


Current 
0.01 
1IA 
Vce=120V 
10 
1IA 
Vce=100V,T.mb=100°C 


10 
1IA 
Vce=120V,T.mb=100°C 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
1IA 
VEe=8V 


Current 


Colllector-Emitter 
ICES 
10 
1IA 
VcEs=100V 


Cut-Off Current 
10 
VcEs=120V 


Collector-Emitter 
VCElsatl 
1.0 
1.0 
V 
1c=250mA, IB=0.25mA* 
Saturation 
Voltage 
1.5 
1.5 
V 
1c=1A,Ie=1mA* 


Base-Emitter 
VBElsatl 
1.8 
1.8 
V 
'c=1A,IB=1mA* 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
1.7 
1.7 
V 
1c=1A,Vc~5V* 
Turn-On 
Voltage 


ZTX604 
ZTX605 


PARAMETER 
SYMBOL 
ZTX604 
ZTX605 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Static Forward Current 
hFE 
2K 
2K 
1c=50mA, VcE'"5V 
Transfer 
Ratio 
5K 
5K 
1c=500mA, VCE'"5V* 


2K 
100K 
2K 
100K 
Ic=1A, VCE'"5V* 
0.5K 
0.5K 
1c=2A,VCE'"5V* 


Transition 
Frequency 
fT 
150 
150 
MHz 
1c=100mA, VCE'"10V 
f=20MHz 


Input Capacitance 
Cibo 
90 Typical 
pF 
VEs=500mV, f=1 MHz 


Output Capacitance 
Cobo 
15 Typical 
pF 
Vcs=10V, f=1MHz 


Switching 
Times 
ton 
0.5 Typical 
I!s 
Ic=500mA, VCE'"10V 
IB1=IB:z=°.5mA 


toft 
1.6 Typical 
I!s 
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The maximum 
permissible 
operational 
temperature 
can be obtained 
from this graph using the 
following 
equation 


Power(max) 
- Power(act) 


TBmb(mBX) 
0.0057 
+25' C 


T.mb(m.,.= Maximum 
operating 
ambient temperature 


Power(max) 
= Maximum 
power dissipation 
figure, 
obtained 
from the above graph for a given VCE 
and source resistance (Rsl 


Power(actlial)= 
Actual power dissipation 
in users circuit 


ZTX604 
ZTX605 


1.8 


2.5 


1.6 
a. 
E 


lil 
1.4 
« 
2.0 


~ 
12 
B 
Iclle=loo 
'0 
1.0 
Q) 
! 
.!!l 
(ij 
W 
E 
u 
(; 
> 
c: 
c: 
'n; 
Cl 


0.01 
0.1 
10 
~ 
.<: 
0.001 
0.01 
0.1 
10 


Ie· Collector 
Current 
(Amps) 
Ie· Collector 
Current 
(Amps) 


VeE(sat) v Ie 
hFE v Ie 


2.2 


2.0 


1.8 


1.6 
~ 
~ 
~ 
~ 


~ 


w 
Ol 


W 
> 


Ol> 


0.01 
0.1 
10 
0.01 
0.1 
10 


Ie· Collector 
Current 
(Amps) 
Ie· Collector 
Current 
(Amps) 


VBE(sat) v Ie 
VBE(on)v 
Ie 


Sin Ie Pulse Test atT oml>=25"C 


10 
lil 
a. 
~ 
E 
1. 
Q)t: 
:::J 
U 
(; 
U~ 
'0 
U 


.S! 


10 
100 
1000 


Vce· Collector 
Voltage 
(Volts) 


Safe Operating Area 


3-214 


NPN SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1 - APRil 
94 


FEATURES 


* 
100 Volt VCEO 


* 
800 mA continuous 
current 


* 
Gain of 10K at Ic=500mA 


* 
PIOI=1 Watt 
~f 


E 


E-line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
10 
V 


Continuous 
Collector 
Current 
Ic 
800 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
1.0 
W 
derate above 25°C 
5.7 


, 


mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
120 
V 
1c=1O!!A,IE=0 
Breakdown 
Voltage 


Collector-Emitter 
VCEOlsus) 
100 
V 
1c=10mA, IB=O* 
Sustaining 
Voltage 


Emitter-Base 
VIBR)EBO 
10 
V 
IE=1O!!A,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vcs=60V,IE=0 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEs=8V, Ic=0 


Collector-Emitter 
VCElsat) 
1.25 
V 
'c=800mA, 
'B=8mA * 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1.8 
V 
1c=800mA, VC~5V* 


Turn-On Voltage 


Static Forward Current 
hFE 
5000 
1c=100mA, Vc~5V* 


Transfer 
Ratio 
10000 
1c=500mA, Vc~5V* 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 
* 
25 Volt VCEO 


* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot=1 Watt 


APPLICATIONS 
* 
Motor 
driver 


* 
DC-DC converters 
~; 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
35 
V 


Collector-Emitter 
Voltage 
VCEO 
25 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
35 
V 
Ic=1001lA 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
25 
V 
1c=10mA* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
5 
V 
IE=1001lA 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
1IA 
Vcs=30V 
10 
1IA 
Vcs=30V,Tamb=100°C 


Emitter 
Cut-Off Current 
lEBO 
0.1 
1IA 
VEs=4V 


Collector-Emitter 
VCElsat) 
0.12 
0.3 
V 
1c=1A,IB=100mA* 


Saturation 
Voltage 
0.23 
0.5 
V 
1c=2A.IB=200mA* 


Base-Emitter 
VBElsat) 
0.9 
1.25 
V 
1c=1A,IB=100mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(on) 
0.8 
1 
V 
'c=1A, Vc~2V* 


Turn-On Voltage 


Static Forward Current 
hFE 
70 
200 
1c=50mA. VC~2V* 


Transfer 
Ratio 
100 
200 
300 
1c=1A, Vc~2V* 
75 
150 
'c=2A, Vc~2V* 


15 
50 
1c=6A, Vc~2V* 


Transition 
Frequency 
fT 
150 
240 
MHz 
1c=100mA. Vc~5V 
f=100MHz 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Output 
Capacitance 
Cobo 
25 
50 
pF 
Vcs=10V f=1MHz 


Switching 
Times 
ton 
55 
ns 
Ic=500mA, VCc=10V 
IS1=lsz=50mA 
toff 
300 
ns 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rthlj-amb)1 
175 
°C/W 


Junction 
to Ambient2 
Rthlj-amb)2t 
116 
°C/W 


Junction 
to Case 
Rthlj-case) 
70 
°C/W 
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3-218 


NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - JULY 94 


FEATURES 
* 
60 Volt VCEO 


* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot=1 Watt 


ZTX650 
ZTX651 
c,p 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX650 
ZTX651 
UNIT 


Collector-Base 
Voltage 
VCBo 
60 
80 
V 


Collector-Emitter 
Voltage 
VCEo 
45 
60 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
°c 


ZTX650 
ZTX651 
PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBo 60 
80 
V 
1c=1OO>LA 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEo 
45 
60 
V 
1c=10mA* 


Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 5 
5 
V 
IE=1OO>LA 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBo 
0.1 
J.lA 
Vca=45V 
Current 
0.1 
J.lA 
Vca=60V 
10 
J.lA 
Vca=45V,Tamb=100°C 
10 
J.lA 
Vca=60V,T.mb=100°C 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
>LA 
VEa=4V 
Current 


Collector-Emitter 
VCElsa11 
0.12 
0.3 
0.12 
0.3 
V 
1c=1A, IB=100mA* 


Saturation 
Voltage 
0.23 
0.5 
0.23 
0.5 
V 
1r=2A, IR=200mA * 


Base-Emitter 
VBElsa11 
0.9 
1.25 
0.9 
1.25 
V 
1c=1A,IB=100mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.8 
1 
0.8 
1 
V 
1c=1A, Vc~2V* 


Turn-On 
Voltage 


Static Forward 
hFE 
70 
200 
70 
200 
1c=50mA, Vc~2V* 


Current Transfer 
100 
200 
300 
100 
200 
300 
1c=500mA, Vc~2V* 


Ratio 
80 
170 
80 
170 
1c=1A, Vc~2V* 


40 
80 
40 
80 
1c=2A, Vc~2V* 


ZTX650 
ZTX651 


ZTX650 
ZTX651 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


Transition 
fr 
140 
175 
140 
175 
MHz 
Ic=100mA, Vce=5V 
Frequency 
f=100MHz 


Switching 
Times 
ton 
45 
45 
ns 
Ic=500mA, Vcc=1OV 
IB,=IB:z=50mA 


toll 
800 
800 
ns 


Output Capacitance 
Cobo 
30 
30 
pF 
Vca=10V f=1MHz 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient, 
Rth(j.amb)' 
175 
°CNJ 


Junction 
to Ambientz 
Rth(j-amb)Zt 
116 
°CNJ 


Junction 
to Case 
Rth(j-case) 
70 
°CNJ 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - JUL V 94 
FEATURES 


* 
100VoltVCEO 


* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot=1 Watt 


ZTX652 
ZTX653 


E-Line 
T092 Compatible 


PAHAMETER 
SYMBOL 
ZTX652 
ZTX653 
UNIT 


Collector-Base 
Voltage 
VCBO 
100 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
80 
100 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Power Dissipation 
at Tamb=25°C 
P101 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


ZTX652 
ZTX653 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 100 
120 
V 
1c=1OOIlA 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 80 
100 
V 
1c=10mA* 
Breakdown 
Voltage 


Emitter-Base 
VIBR)EBO 5 
5 
V 
IE=1OOIlA 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
0.1 
IlA 
Vca=80V 


Current 
0.1 
IlA 
Vca=100V 
10 
IlA 
Vca=80V,T.mb=100°C 


10 
IlA 
Vca=100V,T.mb=100°C 


Emitter Cut-Off 
lEBO 
0.1 
0.1 
IlA 
VEa=4V 


Current 


Collector-Emitter 
VCElsall 
0.13 
0.3 
0.13 
0.3 
V 
1c=1A, 1e=100mA* 
Saturation 
Voltage 
0.23 
0.5 
0.23 
0.5 
V 
1r-=2A,IR=200mA * 


Base-Emitter 
VBE(satl 
0.9 
1.25 
0.9 
1.25 
V 
1c=1A, IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
0.8 
1 
0.8 
1 
V 
1c=1A,Vc~2V* 
Turn-On 
Voltage 


Static Forward 
hFE 
70 
200 
70 
200 
1c=50mA, Vc~2V* 
Current Transfer 
100 
200 
300 
100 
200 
300 
1c=500mA, Vc~2V* 
Ratio 
55 
110 
55 
110 
1c=1A,Vc~2V* 


25 
55 
25 
55 
1c=2A,Vc~2V* 


ZTX652 
ZTX653 


ZTX652 
ZTX653 
PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


Transition 
fT 
140 
175 
140 
175 
MHz 
1c=100mA. VCrf"5V 
Frequency 
f=100MHz 


Switching 
Times 
ton 
80 
80 
ns 
1c=500mA, Vcc=10V 
IB1=IB:F50mA 


toft 
1200 
1200 
ns 


Output Capacitance 
Cabo 
30 
30 
pF 
Vce=10V f=1MHz 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient1 
Rthlj-ambl1 
175 
°C/IN 
Junction 
to Ambientz 
Rth(j-ambIZt 
116 
°C/IN 
Junction 
to Case 
Rth(j-casel 
70 
°C/IN 
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NPN SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 
ISSUE 2 - JULY 94 


FEATURES 


* 
150VoltVCEO 


* 
1 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


ZTX654 
ZTX655 
~f 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
ZTX654 
ZTX655 
UNIT 


Collector-Base 
Voltage 
VCSO 
125 
150 
V 


Collector-Emitter 
Voltage 
VCEO 
125 
150 
V 


Emitter-Base 
Voltage 
VESO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tst9 
-55 to +200 
°C 


ZTX654 
ZTX655 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(SRlCSO 
125 
150 
V 
1c=100IlA, 'E=O 
Breakdown 
Voltage 


Collector-Emitter 
V(SRlCEO 
125 
150 
V 
1c=10mA,ls=0* 


Breakdown 
Voltage 


Emitter-Base 
VISRlESO 
5 
5 
V 
IE=1001lA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
Icso 
100 
nA 
Vcs=100V,IE=0 


Current 
100 
nA 
Vcs=125V,IE=0 


Emitter Cut-Off 
IESO 
100 
100 
nA 
VEs=3V,Ic=0 


Current 


Collector-Emitter 
VCE(satl 
0.5 
0.5 
V 
1c=500mA,ls=50mA* 


Saturation 
Voltage 
0.5 
0.5 
V 
1c=1A,ls=200mA* 


Base-Emitter 
VSElsatl 
1.1 
1.1 
V 
1c=500mA, Is=50mA * 


Saturation 
Voltage 


Base-Emitter 
Turn-On 
VSElonl 
1.0 
1.0 
V 
1c=500mA, Vc~5V* 
Voltage 


Static Forward 
hFE 
50 
50 
1c=10mA, VCE=5V 
Current Transfer 
Ratio 
50 
50 
1c=500mA, Vcv:5V* 


20 
20 
1c=1A, Vc~5 
* 


Transition 
fT 
30 
30 
MHz 
1c=10mA, Vc~20V 
Frequency 
f=20MHz 


Output Capacitance 
Cabo 
20 
20 
pF 
Vcs=20V, f=1MHz 


*Measured 
under pulsed conditions. 
Pulse width=300JlS. Duty cycle $2% 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTORS 
ISSUE 2 .,.JULY 
94 


FEATURES 


* 
300 Volt VCEO 
* 
0.5 Amp 
continuous 
current 


* 
Ptot=1 Watt 


ZTX656 
ZTX657 
~f 


E 


E·Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
ZTX656 
ZTX657 
UNIT 


Collector-Base 
Voltage 
VCBO 
200 
300 
V 


Collector-Emitter 
Voltage 
VCEO 
200 
300 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
1 
A 


Continuous 
Collector 
Current 
Ic 
0.5 
A 


Power Dissipation 
at Tamb=25·C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
·C 


ZTX656 
ZTX657 
PARAMETER 
SYMBOL 
MIN. 
MAX. 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
200 
300 
V 
lc=lOOllA,IE=O 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO 
200 
300 
V 
1c=10mA, IB=O* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
5 
5 
V 
'E=lOOllA,Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
100 
nA 
Vce=160V,IE=0 
Current 
100 
nA 
Vce=200V,IE=0 


Emitter Cut-Off 
lEBO 
100 
100 
nA 
VEe=3V, Ic=0 
Current 


Collector-Emitter 
VCE(satl 
0.5 
0.5 
V 
'c=100mA 
IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(sat) 
1 
1 
V 
1c=100mA,IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
1 
1 
V 
1c=100mA, Vc~5V* 
Voltage 


Static Forward 
hFE 
50 
50 
1c=100mA, Vc~5V 
Current Transfer 
Ratio 
40 
40 
1c=10mA, Vc~5V 


Transition 
fT 
30 
30 
MHz 
1c=10mA, VC~20V 
Frequency 
f=20MHz 


Output Capacitance 
Cobo 
20 
20 
pF 
Vce=20V, f=lMHz 


ZTX656 
ZTX657 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 
* 
400 Volt VCEO 


* 
0.5 Amp 
continuous 
current 


* 
Ptot=1 Watt 
"f 
E 


E·Line 
TOO2Compatible 


APPLICATIONS 
* 
Telephone 
dialler 
circuits 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
400 
V 


Collector-Emitter 
Voltage 
VCEO 
400 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
1 
A 


Continuous 
Collector 
Current 
Ic 
500 
mA 


Power Dissipation 
at Tamb'"25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO 
400 
V 
1c=100jlA 
Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO) 400 
V 
1c=10mA* 
Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
5 
V 
IE=100jlA 
Breakdown 
Voltage 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
Vce=320V 


Collector 
Cut-Off Current 
ICBO 
100 
nA 
VCE"'320V 


Emitter Cut-Off Current 
lEBO 
100 
nA 
VEe=4V 


Collector-Emitter 
VCE(sat) 
0.3 
V 
1c=20mA. IB=1mA 
Saturation 
Voltage 
0.25 
V 
1c=50mA,IB=5mA* 


0.5 
V 
1c=100mA,IB=10mA* 


Base-Emitter 
VBE(satl 
0.9 
V 
1c=100mA, 'B=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
0.9 
V 
1c=100mA, VCE"'5V* 
Turn On Voltage 


Static Forward Current 
hFE 
50 
1c=1mA, VCE"'5V* 
Transfer 
Ratio 
50 
1c=100mA, VCE"'5V* 


40 
1c=200mA, VCE"'10V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
50 
MHz 
1c=20mA. Vce=20V 
f=20MHz 


Collector-Base 
Cobo 
10 
pF 
Vcs=20V, f=1MHz 


Breakdown 
Voltage 


Switching 
times 
ton 
130 
ns 
1c=100mA, Vc=100V 


toft 
3300 
ns 
Is,=10mA, 
Is:z=-20mA 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient, 
Rth(j-ambl' 
175 
·CNoI 
Junction 
to Ambient2 
Rth(j-amb)2t 
116 
·CNoI 
Junction 
to Case 
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·CNoI 


2.5 
lil= 
'" 
2.0 
~ 
5 
1.5 
~ 
Q. 
'fij 
tIl 
1.0 
i5 
li;~ 
0.5 
0ll. 
~ 
::;; 


"' 


I 


"' 


I 


I'\. 
I 


, 
••<S'~ 
X$~ 
I 
'l\.lS>~. 


~/J)6ie 
• I 
'(-'& 


~/J).i>.I~ 
I 
I 
~re 
r- 


I 
I 
I 
["""- ~ 


-40 -20 
0 
20 
40 
60 
80 100 120 140 160 180 200 
T -Temperature(OC) 


0.001 
0.01 
0.1 
10 


PulseWidth (seconds) 


1.6 


1.4 
~ 
1.2 
~ 
1.0 
! 
0.8 


W 
0.6 
u> 
0.4 


02 


2l 


~ 
1. 


0.01 
0.1 
1 


Ic· Collector 
Current 
(Amps) 


0.01 
0.1 
1 


Ic· Collector 
Current 
(Amps) 


+1000C 
Vce=10V 
IcllB=10 
1.6 
+25"C 
-55"C 
300 
c 
1.4 


'0; 
c 
~ 
C) 
12 
"0 
'0; 
~ 
Cl> 
1.0 
200~ 
.!!l 
•• 
to 
0.8 
•\1 
~ 
E 


a. 


0 
0.6 
~ 
W 
Z 
100 ' 
III 


0.4 
w 
> 
•.. 
~ 


.s;; 


.s;; 
02 


0 
0.001 
0.01 
0.1 
10 
20 
0.01 
0.1 
10 
20 


Ic· Collector 
Current 
(Amps) 
Ic· Collector 
Current 
(Amps) 


hFEV Ie 
VBE(sat) 
v Ie 


1.0 


Ul 


1.6 
a. 


1.4 
~ 
C 
0.1 
Ul 
12 
e 
! 
1.0 
:; 
() 


.:. 
(; 


III 
U 
> 
~ 
0.0 
0 
() 


!d 


0 
0.001 
0.01 
0.1 
10 20 
0.001 
1 
10 
100 
1000 


Ic· Collector 
Current 
(Amps) 
VCE· Collector 
Voltage 
(Volts) 


VBE(on)V Ie 
Safe Operating 
Area 


3-231 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - MAY 94 


FEATURES 


* 
12VoltVCEO 


* 
Gain of 400 at Ic=3 Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Flash gun convertors 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 


. E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
12 
V 


Collector-Emitter 
Voltage 
VCEO 
12 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
'CM 
10 
A 


Continuous 
Collector 
Current 
Ic 
3 
A 


Practical Power Dissipation* 
P101D 
1.5 
W 


Power Dissipation 
at T.mb=25°C 
P101 
1 
W 
derate above 25·C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
·C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
12 
V 
1c=1OO!JA 


Voltage 


Collector-Emitter 
Breakdown 
V(BRICEO 
12 
V 
1c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
5 
V 
Ie=1OO!JA 


Voltage 


C.ollector Cut-Off Current 
ICBO 
0.1 
!JA 
VC!f'10V 


Emitter Cut-Off Current 
lEBO 
0.1 
!JA 
VE!f'4V 


Collector-Emitter 
Saturation 
VCE(.all 
0.04 
V 
Ic=0' lA, IB=1mA 


Voltage 
0.06 
V 
1c=0.1A. IB=0.5mA * 


0.18 
V 
1c=1A,IB=50mA* 


0.35 
V 
1c=3A, IB=20mA * 


Base-Emitter 
VBE(.all 
1.1 
V 
1c=3A, 1!f'20mA * 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
1 
V 
1c=3A,Vce=2V.* 
Turn-On Voltage 


Static Forward Current 
hFE 
500 
Ic=0' lA, Vce=2V* 
Transfer 
Ratio 
400 
1c=3A,Vce=2V* 
10O 
1c=10A, Vce=2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
150 
MHz 
1c=50mA, Vee=5V 
f=50MHz 


Input Capacitance 
Cibo 
200 
pF 
VEa=0.5V, f=1MHz 


Output Capacitance 
CObo 
40 
pF 
Vca=10V, f=1MHz 


Switching 
Times 
ton 
40 
ns 
1c=500mA, IB1=50mA 


toft 
500 
ns 
IBz=50mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rlhlj-amb)1 
175 
'c/w 


Junction 
to Ambientz 
!\hij-ambIZt 
116 
'c/w 
Junction 
to Case 
!\hij-easel 
70 
'c/w 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1- MAY 94 


FEATURES 


* 
20 Volt VCEO 


* 
Gain of 400 at Ic=2 Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Flash gun convertors 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VeBo 
20 
V 


Collector-Emitter 
Voltage 
VeEo 
20 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
leM 
8 
A 


Continuous 
Collector 
Current 
Ie 
3 
A 


Practical Power Dissipation* 
PlaID 
1.5 
W 


Power Dissipation 
at T.mb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:T$19 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
20 
V 
Ics100llA 


Voltage 


Collector-Emitter 
Breakdown 
V(BRICEO 
20 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
5 
V 
IE=1OOIlA 


Voltage 


Collector 
Cut-Off Current 
leBo 
0.1 
IlA 
Vee=16V 


Emitter Cut-Off Current 
lEBO 
0.1 
IlA 
VEe=4V 


Collector-Emitter 
Saturation 
VCE(sall 
0.1 
V 
1c=0.1A, IB=0.5mA * 
Voltage 
0.5 
V 
1c=2A, 'B=10mA* 


Base-Emitter 
VBE(sall 
0.9 
V 
1c=1A,Ie=10mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.9 
V 
1c=1A. Vee=2V* 
Turn-On Voltage 


Static Forward 
Current 
hFE 
500 
1c=0.1A, Vr;r2V* 


Transfer 
Ratio 
400 
1c=2A, Ve~2V* 
150 
1c=6A, Ve~2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
150 
MHz 
1c=50mA, VCrf"'5V 
f=50MHz 


Input Capacitance 
Cjbo 
200 
pF 
VEs=0.5V, f=1MHz 


Output Capacitance 
CObo 
16 
pF 
Vcs=10V, f=1MHz 


Switching 
Times 
ton 
30 
ns 
1c=500mA, IB1=50mA 


toff 
800 
ns 
IBz=50mA, Vcc=1OV 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rlhlj-ambll 
175 
°cm 


Junction 
to Ambient2 
Rlhlj-ambl2t 
116 
·cm 


Junction 
to Case 
Rlhlj-casel 
70 
·cm 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE' - MAY 94 
FEATURES 


* 
45 Volt VCEO 


* 
Gain of 400 at Ic=' 
Amp 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Siren 
Drivers 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
45 
V 


Collector-Emitter 
Voltage 
VCEO 
45 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
2 
A 


Practical Power Dissipation* 
P1010 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
P101 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to , inch square 
mimmum 


ELECTRICAL CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


ColIBctor-Base 
Breakdown 
VIBRICBO 
45 
V 
Ic=1001lA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRICEO 
45 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
5 
V 
1e=1OOllA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
1IA 
Vca=35V 


Emitter Cut-Off Current 
'EBO 
0.1 
1IA 
VEa=4V 


Collector-Emitter 
Saturation 
VCElsall 
0.1 
V 
1c=0.1A, IB=0.5mA * 
Voltage 
0.5 
V 
1c=1A,11t'5mA* 


Base-Emitter 
VBEISall 
0.9 
V 
1c=1A,11t'10mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.9 
V 
1c=1A,Vce=2V* 


Turn-On Voltage 


Static Forward 
Current 
hFE 
500 
1c=100mA, Vce=2V* 


Transfer 
Ratio 
400 
1c=1A,Vce=2V* 
150 
1c=2A,Vce=2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
150 
MHz 
1c=50mA Vce=5V 
f=50MHz 


Input Capacitance 
Cibo 
200 
pF 
VEe=0.5V, f=1MHz 


Output Capacitance 
Cobo 
16 
pF 
Vce=10V, f=1MHz 


Switching 
Times 
ton 
33 
ns 
1c=500mA IB1=50mA 
toft 
1300 
ns 
IBt=50mA 
Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rthlj-ambl1 
175 
°cm 
Junction 
to Ambientz 
Rthlj-amblZt 
116 
°cm 
Junction 
to Case 
Rthlj-casel 
70 
°cm 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
70 Volt VCEO 


* 
Gain of 400 at Ic=500mA 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Relay drivers 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E-Line 
TOOl Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
70 
V 


Collector-Emitter 
Voltage 
VCEO 
70 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
2 
A 


Continuous 
Collector 
Current 
Ic 
1 
A 


Practical Power Dissipation* 
P101P 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
P101 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
PoCoBowith 
copper 
equal 
to 1 inch square 
mimmum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
70 
V 
Ic=1001lA 
Voltage 


Collector-Emitter 
Breakdown 
V(BRICEO 
70 
V 
1c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
5 
V 
1e=1001lA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
IlA 
Vca=55V 


Emitter Cut-Off Current 
lEBO 
001 
IlA 
VEa=4V 


Collector-Emitter 
Saturation 
VCE(Sall 
0015 
V 
1c=001A,IB=0.5mA * 
Voltage 
005 
V 
1c=1A,Ia=10mA* 


Base-Emitter 
VBElsall 
0.9 
V 
'c=1A,IB=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
0.9 
V 
1c=1A,Vce=2V* 


Turn-On Voltage 


Static Forward 
Current 
hFE 
500 
1c=100mA, Vce=2V. 


Transfer 
Ratio 
400 
1c=500mA, Vce=2V* 


150 
1c=1A,Vce=2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
150 
MHz 
1c=50mA, Vee=5V 
f=50MHz 


Input Capacitance 
Cibo 
200 
pF 
VEg=0.5V, f=1MHz 


Output Capacitance 
Cabo 
12 
pF 
Vca=10V, f=1MHz 


Switching 
Times 
ton 
46 
ns 
1c=500mA, IB1=50mA 
toft 
1440 
ns 
IBt=50mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient, 
Rlho-ambl' 
175 
'CN-! 
Junction 
to Ambientz 
Rlhli-amblzt 
116 
'CN-! 
Junction 
to Case 
RlhO-casel 
70 
'CN-! 
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3-243 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1 - APRil 94 


FEATURES 


* 
120VoltVcEO 


* 
Gain of 400 at Ic=200mA 


* 
Very 
low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Relay I solenoid 
driver 


* 
Battery 
powered 
circuits 


* 
M6tor 
drivers 
~; 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
120 
V 


Collector-Emitter 
Voltage 
VCEO 
120 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
1 
A 


Continuous 
Collector 
Current 
Ic 
0.5 
A 


Practical Power Dissipation* 
P10tP 
1.5 
W 


Power Dissipation 
Tam1F25°C 
PIOI 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
120 
V 
1c=100~ 


Voltage 


Collector-Emitter 
Breakdown 
V(BRlCEO 
120 
V 
1c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
5 
V 
1e=100~ 


Voltage 


Collector 
Cut-Off Current 
ICBO 
0.1 
~ 
Vca=100V 


Emitter Cut-Off Current 
lEBO 
0.1 
~ 
VEa=4V 


Collector-Emitter 
Saturation 
VCE(Sall 
0.25 
V 
1c=100mA,IB=0.5mA* 
Voltage 
0.5 
V 
1c=400mA, IB=5mA * 


Base-Emitter 
VBE(S8tl 
0.9 
V 
1c=1A,Ia=10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
0.9 
V 
1c=1A,Vce=2V* 
Turn-On 
Voltage 


Static Forward 
Current 
hFE 
500 
1c=100mA, Vce=2V. 
Transfer 
Ratio 
400 
1c=200mA, Vce=2V* 
150 
1c=400mA, Vce=2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
130 
MHz 
1c=50mA, Vce=5V 
f=50MHz 


Input Capacitance 
Cibo 
200 
pF 
VeIFO.5V, f=1MHz 


Output 
Capacitance 
Cabo 
9 
pF 
VcIF10V, f=1MHz 


Switching 
Times 
ton 
80 
ns 
1c=100mA,IB1=10mA 


toll 
2900 
ns 
IB:z=10mA, Vcc=50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rth(j-amb)1 
175 
°cm 


Junction 
to Ambien~ 
Rth(j-amb)2t 
116 
°cm 


Junction 
to Case 
Rth(j-casO) 
70 
°cm 
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3-246 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 3 - NOVEMBER 
1995 


FEATURES 


* 
180 Volt VCEO 


* 
Gain of 500 at Ic=100mA 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 


* 
Relay / solenoid 
drivers 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VeBo 
180 
V 


Collector-Emitter 
Voltage 
VeEo 
180 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
leM 
1 
A 


Continuous 
Collector 
Current 
Ic 
0.5 
A 


Practical Power Dissipation 
* 
PIOIP 
1.5 
W 


Power Dissipation 
at Tam1F25°C 
Plot 
1 
W 
derate above 25°C 
5.7 
mwrc 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
180 
V 
1c=1001lA 


Voltage 


Collector-Emitter 
Breakdown 
V(BRICEO 
180 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
5 
V 
IE=1001lA 
Voltage 


Collector 
Cut-Off Current 
leBo 
0.1 
1IA 
Vea=145V 


Emitter Cut-Off Current 
lEBO 
0.1 
1IA 
VEa=4V 


Collector-Emitter 
Saturation 
VCElsal) 
0.2 
V 
1c=50mA, 1a=0.5mA* 
Voltage 
0.2 
V 
1c=100mA,IB=2mA* 


0.25 
V 
1c=200mA, IB=5mA * 


Base-Emitter 
VBE(Sal) 
0.9 
V 
1c=200mA,Ia=5mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
0.9 
V 
le=200mA, Vee=5V* 


Turn-On Voltage 


Static Forward Current 
hFE 
500 
'c=100mA, Vee=5V* 


Transfer 
Ratio 
150 
1c=200mA, Vee=5V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
70 
MHz 
1c=50mA, Vee=5V 
f=50MHz 


Input Capacitance 
Cibo 
200 
pF 
VEa=0.5V, f=1MHz 


Output Capacitance 
Cabo 
6 
pF 
Vee=10V, f=1MHz 


Switching 
Times 
ton 
80 
ns 
1c=100mA,IB1=10mA 
toft 
4400 
ns 
IBr10mA, 
Vcc=50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rthij-ambll 
175 
·CfI/I/ 


Junction 
to Ambient:! 
F\hij-amblzt 
116 
·CfI/I/ 
Junction 
to Case 
Rthij-casa) 
70 
·CfI/I/ 
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3-249 


PNP SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTORS 


ISSUE 3 - MAY 94 


FEATURES 
* 
120 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Gain of 3K at Ic=1 Amp 


* 
Ptot=1 Watt 
APPLICATIONS 
* 
Lamp, 
solenoid 
and relay drivers 


ZTX704 
ZTX705 


CB 
E 


E-Une 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX704 
ZTX705 
UNIT 


Collector-Base 
Voltage 
VCBO 
-120 
-140 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
-120 
V 


Emitter-Base 
Voltage 
VEBO 
-10 
V 


Peak Pulse Current 
ICM 
-4 
A 


Continuous 
Collector 
Current 
IC 
-1 
A 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX704 
ZTX705 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
V(BRlCBO 
-120 
-140 
V 
1c=-100jJA 
Breakdown 
Voltage 


Collector-Emitter 
VCEO(SUSI 
-100 
-120 
V 
1c=-10mA* 


Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO 
-10 
-10 
V 
IE=-100jJA 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-0.1 
jJA 
VCIF-100V 


Current 
-0.1 
jJA 
VCIF-120V 
-10 
jJA 
VCIF-100V, Tamtr'OO·C 
-10 
jJA 
VCIF-120V, Tamtr,OO°C 


Collector Cut-Off 
ICES 
-10 
-10 
jJA 
VCEs=-80V 


Current 


Emitter Cut-Qff 
lEBO 
-0.1 
-0.1 
jJA 
VEIF-8V 


Current 


Collector-Emitter 
VCE(satl 
-1.3 
-1.3 
V 
1c=-1A,IB=-1mA* 


Saturation 
Voltage 
-2.5 
-2.5 
V 
1c=-2A,11F-2mA* 


Base-Emitter 
VBE(satl 
-1.8 
-1.8 
V 
1c=-1A,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
-1.7 
-1.7 
V 
1c=-1A, VCE'"'-5V* 


Turn-Cn 
Voltage 


ZTX704 
ZTX705 


PARAMETER 
SYMBOL 
ZTX704 
ZTX705 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Static Forward 
hFE 
3K 
3K 
1c=-10mA, VCE=-5V* 
Current Transfer 
3K 
3K 
'c=-100mA, 
Vc~-5V* 
Ratio 
3K 
30K 
3K 
30K 
1c=-1A, VcE=-5V* 
2K 
2K 
1c=-2A VCE=-5V* 


Transition 
Frequency 
fr 
160 Typical 
160 Typical 
MHz 
1c=-100mA, Vc~-10V 
f=20MHz 


Input Capacitance 
Cibo 
90 Typical 
90 Typical 
pF 
VEs=-D.5V, f=1MHz 


Output 
Capacitance 
Cobo 
15 Typical 
15 Typical 
pF 
VCE=-10V, f=1MHz 


Switching 
Times 
ton 
0.6 Typical 
0.6 Typical 
~s 
1c=-D.5A,Vc~-10V 


toft 
0.8 Typical 
0.8 Typical 
~s 
IS1=IS2'"-D·5mA 
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I 


Rs=~ -r-- 
-- 
-- --- 
DC Conditions 


The maximum 
permissible 
operational 
temperature 
can be obtained 
from this graph using the 
following 
equation 


Powef(max) 
- Power(actj 
T.mb(m.x) 
0.0057 
+25 
0 C 


Tamb(maxl= Maximum 
operating 
ambient 
temperature 


Power(max) 
= Maximum 
power dissipation 
figure, 
obtained 
from the above graph for a given VCE 
and source resistance (RS) 


Power(actual)= 
Actual power dissipation 
in users circuit 
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PNP SILICON PLANAR MEDIUM 
POWER 


DARLINGTON 
TRANSISTOR 


ISSUE 1- 
MAY 94 


FEATURES 
* 
60VoltVCEO 


* 
0.8 Amp 
continuous 
current 


* 
Gain of 10K at Ic=0.5 Amp 
,,; 


E 


E-Line 
1092 Compatible 


APPLICATIONS 


* 
Lamp, 
solenoid 
and relay drivers 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-10 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-800 
mA 


Power Dissipation 
at Tamb= 25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tst9 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-80 
V 
1c=-1OIlA 


Voltage 


Collector-Emitter 
Breakdown 
VCEOISUS) 
-60 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-10 
V 
IE=-1OIlA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-100 
nA 
VCs=-60V,IE=0 


Emitter 
Cut-Off Current 
lEBO 
-100 
nA 
VEs=-8V,Ic=0 


Collector-Emitter 
Satu ration 
VCElsatl 
-1.25 
V 
1c=-800mA, IB=-8mA * 
Voltage 


Base-Emitter 
Turn-On 
Voltage 
VBElonl 
-1.8 
V 
1c=-800mA, VCE=-5V* 


Static Forward 
hFE 
5K 
1c=-100mA, VCE=-5V* 
Current Transfer 
Ratio 
10K 
1c=-500mA, VCE=-5V* 


rt:A I Utlt:::; 


* 
25 Volt VCEO 
* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


C 
BE 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-35 
V 


Collector-Emitter 
Voltage 
VCEO 
-25 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-6 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
TjTstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO 
-35 
V 
1c=-100~, 
IE=O 


Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
-25 
V 
1c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
V 
'E=-1OOIlA, Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
'CBO 
-0.1 
~ 
Vcs=-30V 


Current 
-10 
~ 
Vcs=-30V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-0.1 
~ 
VEs=-4V,IE=0 


Collector-Emitter 
VCElsatl 
-0.12 
-0.3 
V 
1c=1A,IB=-100mA* 
Saturation 
Voltage 
-0.23 
-0.5 
V 
'c=2A,IB=-200mA* 


Base-Emitter 
VBElsat) 
-0.9 
-1.25 
V 
1c=1A, IB=-100mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(on) 
-0.8 
-1 
V 
'c=-1A, VCe=-2V* 
Turn-On Voltage 


Static Forward Current 
hFE 
70 
200 
'c=-50mA, 
Vce=-2V* 
Transfer 
Ratio 
100 
200 
300 
1c=-1A, Vce=-2V* 


75 
150 
1c=-2A, VCe=-2V* 


15 
50 
1c=-6A, Vce=-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
fT 
100 
160 
MHz 
1c=-100mA, Vc~-5V 
Frequency 
f=100MHz 


Output Cpacitance 
Cabo 
55 
100 
pF 
VCEr-10V 
f=1MHz 


Switching 
Times 
ton 
40 
ns 
1c=-500mA, 
VCc=-10V 
toft 
450 
ns 
IB1=IB~-50mA 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rth(j-amb)1 
175 
°C/W 
Junction 
to Ambient2 
Rth(j-amb)2t 
116 
°C/W 
Junction 
to Case 
Rth(j-case) 
70 
°C/W 
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ZTX750 
ZTX751 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - JULY 94 


FEATURES 


* 
60 Volt VCEO 


* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX750 
ZTX751 
UNIT 


Collector-Base 
Voltage 
VCBO 
-SO 
-80 
V 


Collector-Emitter 
Voltage 
VCEO 
-45 
-SO 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-S 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Power Dissipation: 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
°c 


ZTX750 
ZTX751 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V(BRlCBO -SO 
-80 
V 
Ic=-1OOlJA 


Breakdown 
Voltage 


Collector-Emitter 
V(BRlCEO -45 
-SO 
V 
Ic=-10mA 


Breakdown 
Voltage 


Emitter-Base 
V(BRlEBO -5 
-5 
V 
IE=-1OOlJA 


Breakdown 
Voltage 


Collector 
Cut-Off 
'CBO 
-0.1 
lJA 
Vcs=-45V 


Current 
-0.1 
lJA 
Vcs=-SOV 


-10 
lJA 
Vcs=-45V,T.mb=100°C 
-10 
lJA 
Vcs=-SOV,T.mb=100°C 


Emitter Cut-Off 
lEBO 
-0.1 
-0.1 
lJA 
VEs=-4V 


Current 


Collector-Emitter 
VCE(satl 
-0.15 
-0.3 
-0.15 
-0.3 
V 
Ic=-1A, 'B=-100mA 


Saturation 
Voltage 
-0.28 
-0.5 
-0.28 
-0.5 
V 
1,.=-2A,IB=-200mA 


Base-Emitter 
VBElsall 
-0.9 
-1.25 
-0.9 
-1.25 
V 
Ic=-1A, IB=-100mA 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.8 
-1 
-0.8 
-1 
V 
Ic=-1A, VCr!"'-2V 


Turn-On Voltage 


Static Forward 
hFE 
70 
200 
70 
200 
Ic=-50mA, VCr!"'-2V* 
Current Transfer 
100 
200 
300 
100 
200 
300 
Ic=-500mA,Vcr!"'-2V* 
Ratio 
80 
170 
80 
170 
Ic=-1A, VCr!"'-2V* 


40 
80 
40 
80 
Ic=-2A, VCr!"'-2V* 


ZTX750 
ZTX751 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


Transition 
fT 
100 
140 
100 
140 
MHz 
1c=-100mA, VCff"-5V 
Frequency 
f=100MHz 


Switching 
Times 
ton 
40 
40 
ns 
1c=-500mA, Vcc=-10V 
Is1=ls:z=-50mA 
toft 
450 
450 
ns 


Output Capacitance 
Cabo 
30 
30 
pF 
Vcg=10V f=1MHz 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rthlj-amb)1 
175 
·CfIN 
Junction 
to Ambientz 
Rthlj-amb)Zt 
116 
·CfIN 
Junction 
to Case 
Rth1j-case) 
70 
·CfIN 
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PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 


ISSUE 2 - JULY 
94 


FEATURES 


* 
100VoltVcEO 


* 
2 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot=1 Watt 


ZTX752 
ZTX753 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
ZTX752 
ZTX753 
UNIT 


Collector-Base 
Voltage 
VCBO 
-100 
-120 
V 


Collector-Emitter 
Voltage 
VCEO 
-80 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'CM 
-6 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°c 


ZTX752 
ZTX753 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
VIBRICBO -100 
-120 
V 
1c=-1OOIJA 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO -80 
-100 
V 
1c=-10mA* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO -5 
-5 
V 
IE=-1OOIJA 
Breakdown 
Voltage 


Collector 
Cut-Off 
leBo 
-0.1 
IJA 
Vcs=-80V 


Current 
-0.1 
IJA 
Vcs=-100V 
-10 
IJA 
Vcs=-80V,T.mb=100°C 
-10 
IJA 
Vcs=-100V,T.mb=100°C 


Emitter Cut-Off 
lEBO 
-0.1 
-0.1 
IJA 
VEs=-4V 


Current 


Collector-Emitter 
VCElsatl 
-0.17 
-0.3 
-0.17 
-0.3 
V 
1c=-1A. IB=-100mA* 
Saturation 
Voltage 
-0.30 
-0.5 
-0.30 
-0.5 
V 
1r=-2A, ',.=-200mA * 


Base-Emitter 
VBElsatl 
-0.9 
-1.25 
-0.9 
-1.25 
V 
1c=-1A.IB=-100mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
-0.8 
-1 
-0.8 
-1 
V 
1c=-1A.Vc~-2V* 
Turn-On Voltage 


Static Forward 
hFE 
70 
200 
70 
200 
1c=-50mA, Vc~-2V* 


Current Transfer 
100 
200 
300 
100 
200 
300 
1c=-500mA.Vc~-2V* 
Ratio 
55 
170 
55 
170 
1c=-1A,Vc~-2V* 
25 
55 
25 
55 
1r=-2A. Vr.~-2V* 


ZTX752 
ZTX753 


ZTX752 
ZTX753 
PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


Transition 
fT 
100 
140 
100 
140 
MHz 
Ic=-100mA, VCF!"'-5V 
Frequency 
f=100MHz 


Switching 
Times 
ton 
40 
40 
ns 
Ic=-500mA, Vcc=-10V 


600 
600 
IB1=IB:z=-50mA 
toft 
ns 


Output 
Capacitance 
Cabo 
30 
30 
pF 
Vce=10V f=1 MHz 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient1 
Rthlj-ambl1 
175 
·cm 
Junction 
to Ambientz 
Rthlj-amblZt 
116 
·cm 
Junction 
to Case 
Rthlj-casel 
70 
·cm 
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PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTORS 
ISSUE 2 - JULY 
94 


ZTX754 
ZTX755 


FEATURES 


* 
150 Volt VCEO 
~f 


* 
1 Amp 
continuous 
current 


* 
Low saturation 
voltage 


* 
Ptot= 1 Watt 


E 


E-Line 
ABSOLUTE MAXIMUM 
RATINGS. 
TQ92 Compatible 


PARAMETER 
SYMBOL 
ZTX754 
ZTX755 
UNIT 


Collector-Base 
Voltage 
VCBO 
-125 
-150 
V 


Collector-Emitter 
Voltage 
VCEO 
-125 
-150 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tsta 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX754 
ZTX755 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBRICBO 
-125 
-150 
V 
1c=-100J,lA,Ie=0 


Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-125 
-150 
V 
1c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
VIBRIEBO 
-5 
-5 
V 
IE=-100J,lA,Ic=0 


Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-100 
nA 
Vca=-100V,Ie=0 


Current 
-100 
nA 
Vca=-125V,Ie=0 


Emitter Cut-Off Current 
lEBO 
-100 
-100 
nA 
VErr-3V, 1c=0 


Collector-Emitter 
VCElsatl 
-0.5 
-0.5 
V 
1c=-500mA, IB=-50mA * 
Saturation 
Voltage 
-0.5 
-0.5 
V 
1c=-1A. IB=-200mA* 


Base-Emitter 
VBEISall 
-1.1 
-1.1 
V 
1c=-500mA,Ia=-50mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElonl 
-1.0 
-1.0 
V 
1c=-500mA, Vce=-5V* 
Voltage 


Static Forward Current 
hFE 
50 
50 
1c=-10mA, Vce=-5V 
Transfer 
Ratio 
50 
50 
1c=-500mA, Vce=-5V* 


20 
20 
1c=-1A,Vrr-5V* 


Transition 
Frequency 
fT 
30 
30 
MHz 
1c=-10mA, Vce=-20V 
f=20MHz 


Output Capacitance 
Cabo 
20 
20 
pF 
Vca=-20V, f=1MHz 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTORS 
ISSUE 2 - JULY 94 


FEATURES 


* 
300 Volt VCEO 


* 
0.5 Amp continuous 
current 


* 
Ptot= 1 Watt 


ZTX756 
ZTX757 
c,; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX756 
ZTX757 
UNIT 


Collector-Base 
Voltage 
VCBO 
-200 
-300 
V 


Collector-Emitter 
Voltage 
VCEO 
-200 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
ZTX756 
ZTX757 
UNIT 
CONDITIONS. 


MIN. 
MAX. 
MIN. 
MAX. 


Collector-Base 
VIBRlCBO 
-200 
-300 
V 
1c=-100IlA, IE=O 
Breakdown 
Voltage 


Collector-Emitter 
VIBRlCEO 
-200 
-300 
V 
1c=-10mA,IB=0* 


Breakdown 
Voltage 


Emitter-Base 
VIBRlEBO 
-5 
-5 
V 
IE=-lOOIlA, Ic=0 
Breakdown 
Voltage 


Collector 
Cut-Off 
ICBO 
-100 . 
nA 
Vcs=-160V,IE=0 
Current 
-100 
nA 
Vcs=-200V, IE=O 


Emitter Cut-Off 
lEBO 
-100 
-100 
nA 
VEs=-3V,Ic=0 
Current 


Collector-Emitter 
VCElsat) 
-0.5 
-0.5 
V 
'c=-100mA, 
IB=-10mA* 


Saturation 
Voltage 


Base-Emitter 
VBElsat) 
-1.0 
-1.0 
V 
1c=-100mA,IB=-10mA* 


Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
-1.0 
-1.0 
V 
'c=-100mA, 
Vce=-5V* 
Voltage 


Static Forward 
hFE 
50 
50 
1c=-100mA, Vce=-5V* 
Current Transfer 
Ratio 
40 
40 
1c=-10mA, VCe=-5V* 


Transition 
fT 
30 
30 
MHz 
'c=-10mA, Vce=-20V 
Frequency 
f=20MHz 


Output Capacitance 
Cabo 
20 
20 
pF 
VCs=-20V, f=lMHz 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH VOLTAGE TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
400VoltVcEO 


* 
0.5 Amp 
continuous 
current 


* 
Ptot=' Watt 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCSO 
-400 
V 


Collector-Emitter 
Voltage 
VCEO 
-400 
V 


Emitter-Base 
Voltage 
VESO 
-5 
V 


Peak Pulse Current 
ICM 
-, 
A 


Continuous 
Collector 
Current 
IC 
-500 
mA 


Power Dissipation 
at Tamb=25°C 
Ptot 
, 
W 


derate above 25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
V{SRlCSO 
-400 
V 
Ic=-'OO~ 


Breakdown 
Voltage 


Collector-Emitter 
VCEO{SUSl 
-400 
V 
1c=-10mA* 


Breakdown 
Voltage 


Emitter-Base 
VISR)ESO 
-5 
V 
IE=-100~ 


Breakdown 
Voltage 


Collector 
Cut-Off Current 
Icso 
-100 
nA 
Vcs=-320V 


Collector Cut-Off Current 
ICES 
-100 
nA 
Vc~-320V 


Emitter Cut-Off Current 
IESO 
-100 
nA 
VEs=-4V 


Collector-Emitter 
VCE{satl 
-0.30 
V 
1c=-20mA,ls=-1mA 
Saturation 
Voltage 
-0.25 
V 
1c=-50mA,ls=-5mA* 
-0.50 
V 
1c=-100mA, Is=-10mA* 


Base-Emitter 
VSElsat) 
-0.9 
V 
1c=-100mA, Is=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VSElonl 
-0.9 
V 
1c=-100mA, Vc~-5V* 
Turn On Voltage 


Static Forward Current 
hFE 
50 
Ic=-' mA, Vc~-5V 


Transfer 
Ratio 
50 
'c=-100mA, 
Vc~-5V* 


40 
'c=-200mA, 
Vc~-10V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
fT 
50 
MHz 
1c=-20mA, VCE=-20V 
Frequency 
f=20MHz 


Output Capacitance 
Cabo 
20 
pF 
VCEr-20V, 
f=1MHz 


Switching 
times 
ton 
140 
ns 
1c=-100mA, Vc=-100V 
toff 
2000 
ns 
IS,=10mA, IS~-20mA 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient, 
Rth(j-ambl' 
175 
°CNY 
Junction 
to Ambient2 
Rth(j-ambI2t 
116 
°CNY 
Junction 
to Case 
Rth(j-casel 
70 
°CNY 
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3-269 


PNP SILICON PLANAR 


MEDIUM 
POWER TRANSISTOR 
ISSUE 1 - JUL V 94 


FEATURES 


* 
200 Volt VCEO 


* 
1 Amp 
continuous 
current 


* 
Ptot= 1 Watt 


REFER TO ZTX755 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 
,r 
BE 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-200 
V 


Collector-Emitter 
Voltage 
VCEO 
-200 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-1 
A 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 
derate above Tamb=25°C 
5.7 
mW/oC 


Operating 
and Storage Temperature 
Range 
T{Tstg 
-55 to +200 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
-200 
V 
Ic=- 1001lA, IE=O 


Voltage 


Collector-Emitter 
V(BRlCEO 
-200 
V 
'c=-10mA,IB=0* 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BRlEBO 
-5 
V 
IE=-1OOIlA,Ic=0 


Voltage 


Collector 
Cut-Off 
ICBO 
-100 
nA 
Vcs=-1S0V,IE=0 


Current 


Emitter Cut-Off Current 
lEBO 
-100 
nA 
VEs=-4V,Ic=0 


Collector-Emitter 
VCE(satl 
-0.5 
V 
1c=-500mA,IB=-50mA* 
Saturation 
Voltage 
-0.5 
V 
1c=-1A,IB=-200mA* 


Base-Emitter 
VBE(sat) 
-1.1 
V 
1c=-500mA, IB=-50mA * 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(onl 
-1.0 
V 
1c=-500mA, Vc~-5V* 


Voltage 


Static Forward Current 
hFE 
50 
1c=-10mA, VC~-5V 


Transfer 
Ratio 
50 
1c=-500mA, Vc~-5V* 


20 
1c=-1A, Vc~-5V* 


Transition 
fT 
30 
MHz 
1c=-10mA, Vc~-20V 


Frequency 
f=20MHz 


Output Capacitance 
Cobo 
20 
pF 
Vcs=-20V, f=1MHz 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


PROVISIONAL 
DATASHEET 
ISSUE 2 - SEPTEMBER 
94 


FEATURES 


* 
15 VoltVCEO 


* 
Gain of 200 at Ic=2 Amps 


* 
Very 
low saturation 
voltage 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-20 
V 


Collector-Emitter 
Voltage 
VeEo 
-15 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
'eM 
-10 
A 


Continuous 
Collector 
Current 
Ie 
-3 
A 


Practical Power Dissipation* 
PlaID 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRleBo 
-20 
-30 
V 
1c=-100!!A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-15 
-20 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-5 
-8.5 
V 
IE=-100!!A 
Voltage 


Collector 
Cut-Off Current 
leBO 
-0.1 
!!A 
Ves=-10V 
-10 
!!A 
Ves=-10V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-0.1 
!!A 
VEs=-4V 


Collector-Emitter 
Saturation 
VCEISall 
-0.025 
-0.Q35 
V 
1c=-0.1A, IB=-2mA* 


Voltage 
-0.25 
-0.32 
V 
1c=-2A, IB=-20mA * 
-0.28 
-0.33 
V 
Ir-3A, IR=-200mA* 


Base-Emitter 
VBElsati 
-0.85 
-1.0 
V 
1c=-2A,IB=-20mA* 


Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.8 
V 
1c=-2A,Vee=-3V* 


Turn-On Voltage 


Static Forward Current 
hFE 
300 
800 
1c=-10mA, Vee=-1V* 


Transfer 
Ratio 
250 
'c=-1A, Vee=-1V* 


200 
1c=-2A,Vee=-1V* 


80 
Ir-10A, Vee=-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fr 
100 
150 
MHz 
Ic=-50mA, Vce=-5V 
f=50MHz 


Output 
Capacitance 
Cobo 
30 
60 
pF 
Vcs=-10V, 
f=1MHz 


Switching 
Times 
ton 
40 
ns 
1c=-500mA, la,=-50mA 
toll 
500 
ns 
lar-50mA, 
Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient, 
Rthlj-ambl' 
175 
°cm 
Junction 
to Ambientz 
Rthlj-amblZt 
116 
°cm 
Junction 
to Case 
Rthlj-casel 
70 
°cm 
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ZTX788BI 
PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 


* 
15VoltVCEO 


* 
Gain of 300 at Ic=2 Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Flash gun convertors 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-15 
V 


Collector-Emitter 
Voltage 
VCEO 
-15 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-8 
A 


Continuous 
Collector 
Current 
Ic 
-3 
A 


Practical Power Dissipation* 
Ptoto 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
Ptot 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
tj:tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-15 
V 
1c=-1OOIJA 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-15 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-5 
V 
IE=-1OOIJA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
IJA 
VCEr-10V 


Emitter Cut-Off Current 
lEBO 
-0.1 
IJA 
VEEr-4V 


Collector-Emitter 
Saturation 
VCElsatl 
-0.15 
V 
1c=-0.5A, IB=-2.5mA * 
Voltage 
-0.25 
V 
1c=-1A, 'B=-5mA* 


-0.45 
V 
1c=-2A,IB=-10mA* 


Base-Emitter 
VBEISall 
-0.9 
V 
1c=-1A, IB=-5mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.75 
V 
1c=-1A,Vce=-2V* 
Turn-On Voltage 


Static Forward Current 
hFE 
500 
1500 
1c=-10mA, Vce=-2V* 


Transfer 
Ratio 
400 
1c=-1A,Vce=-2V* 
300 
1c=-2A,Vce=-2V* 
150 
1c=-6A,Vce=-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
Ic=-50mA, Vc~-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
Vett=-0.5V, f=1MHz 


Output Capacitance 
Cabo 
25 
pF 
Vctt=-10V, f=1MHz 


Switching 
Times 
ton 
35 
ns 
1c=-500mA, IB,=-50mA 


toft 
400 
ns 
IBr-50mA, 
Vcc=-1OV 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient, 
Rth(j.ambl' 
175 
°cm 
Junction 
to Ambientz 
Rth(j.amblzt 
116 
°cm 
Junction 
to Case 
Rth1j-QIsel 
70 
°cm 
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3-275 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 


* 
25 Volt VCEO 


* 
Gain of 200 at Ic=2 Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-25 
V 


Collector-Emitter 
Voltage 
VCEO 
-25 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-8 
A 


Continuous 
Collector 
Current 
Ic 
-3 
A 


Practical Power Dissipation* 
PIOIO 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIOI 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:T$19 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minrmum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-25 
V 
1c=-1OO!!A 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-25 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-5 
V 
IE=-1OO!!A 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
!!A 
Vcs=-15V 


Emitter Cut-Off Current 
lEBO 
-0.1 
!!A 
VEs=-4V 


Collector-Emitter 
Saturation 
VCE(sall 
-0.25 
V 
1c=-1A, 'B=-10mA* 


Voltage 
-0.45 
V 
1c=-2A, IB=-20mA* 


-0.5 
V 
1c=-3A, IB=-100mA* 


Base-Emitter 
VBEISall 
-1.0 
V 
1c=-1A,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.8 
V 
1c=-1A,Vee=-2V* 
Turn-On Voltage 


Static Forward Current 
hFE 
300 
800 
1c=-10mA, Vc-t=-2V 


Transfer 
Ratio 
250 
1c=-1A,Vc-t=-2V* 
200 
1c=-2A,Vee=-2V* 
100 
1c=-6A,Vee=-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
'c=-50mA, Vce=-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
VEs=-0.5V, f=1MHz 


Output Capacitance 
Cobo 
25 
pF 
Vcs=-10V, 
f=1MHz 


Switching 
Times 
ton 
35 
ns 
1c=-500mA, 'Br-5OmA 


toll 
400 
ns 
IBr-50mA, 
Vcc=-10V 


*Measured 
under pulsed conditions. 
Pulse width=300I!s. 
Duty cycle $2% 


THERMAL 
CHARACTERISTICS 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient1 
RlhO-ambll 
175 
·CrN 


Junction 
to Ambient2 
Rlho-ambl2t 
116 
·CrN 


Junction 
to Case 
Rlhlj-case) 
70 
·CrN 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 


* 
40 Volt VCEO 


* 
Gain of 200 at Ic=' 
Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 


* 
Darlington 
replacement 


* 
Siren driver 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-50 
V 


Collector-Emitter 
Voltage 
VCEO 
-40 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-6 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Practical Power Dissipation* 
PlaIa 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to , inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
-50 
V 
Ic=-100j.lA 


Voltage 


Collector-Emitter 
Breakdown 
V(BRICEO 
-40 
V 
Ic=-10mA* 


Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
-5 
V 
IE=-100j.lA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
j.lA 
Vcrr-30V 


Emitter Cut-Off Current 
lEBO 
-0.1 
j.lA 
VErr-4V 


Collector-Emitter 
Saturation 
VCEISall 
-0.25 
V 
Ic=-500mA, Irr-5mA * 
Voltage 
-0.45 
V 
Ic=-1A. IB=-10mA* 


-0.75 
V 
Ic=-2A IB=-50mA* 


Base-Emitter 
VBE(sall 
-1.0 
V 
Ic=-1A,IB=-10mA* 
Saturation 
Voltage 


Base-Emitter 
VBE(onl 
-0.75 
V 
Ic=-1A, Vrr-2V* 


Turn-On Voltage 


Static Forward Current 
hFE 
300 
800 
Ic=-10mA, Vrr-2V 
Transfer Ratio 
250 
Ic=-500mA, V!f-2V* 


200 
1c=-1A,Vrr-2 
* 


150 
Ic=-2A, Vrr-2V* 


I 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
1c=-50mA, Vce=-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
VEIt'-0.5V, 
f=1MHz 


Output Capacitance 
Cabo 
24 
pF 
VCIt'-10V, 
f=1MHz 


Switching 
Times 
ton 
35 
ns 
1c=-500mA, lar-5OmA 


toft 
600 
ns 
lar-50mA, 
Vcc=-1OV 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient1 
R,h(j-amb)l 
175 
°c!w 


Junction 
to Ambientz 
R,hlj-ambIZt 
116 
°CfIN 
Junction 
to Case 
Rthlj-<:ase) 
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°CfIN 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - APRIL 94 


FEATURES 
* 
70VoltVcEO 


* 
Gain of 400 at Ic=3 Amps 


* 
Very low saturation 
voltage 


APPLICATIONS 
* 
Darlington 
replacement 


* 
Flash gun convertors 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-75 
V 


Collector-Emitter 
Voltage 
VCEO 
-70 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-4 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Practical Power Dissipation* 
PlaID 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mWrC 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-75 
V 
1c=-1001JA 


Voltage 


Collector-Emitter 
Breakdown 
V(BRICEO 
-70 
V 
1c=-10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-5 
V 
IE=-1001JA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
IJA 
Vcs=-40V 


Emitter Cut-Off Current 
lEBO 
-0.1 
IJA 
VEs=-4V 


Collector-Emitter 
Saturation 
VCElsall 
-0.45 
V 
1c=-500mA, IB=-5mA * 


Voltage 
-0.5 
V 
1c=-1A, IB=-25mA* 
-0.5 
V 
1c=-2A,Ia=-200mA* 


Base-Emitter 
VBEISall 
-0.95 
V 
1c=-1A,IB=-25mA* 


Saturation 
Voltage 


Base-Emitter 
VBE(anl 
-0.75 
V 
1c=-1A,VCF!."'-2V* 


Turn-On Voltage 


Static Forward Current 
hFE 
300 
800 
1c=-10mA, VCF!."'-2V* 


Transfer 
250 
1c=-500mA, VcE"'-2V* 


200 
1c=-1A,VCF!."'-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
Ic=-50mA, Vce=-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
VEg=-0.5V, f=1MHz 


Output Capacitance 
Cobo 
22 
pF 
Vcg=-10V, f=1MHz 


Switching 
Times 
ton 
35 
ns 
1c=-500mA, IS1=-50mA 


tot! 
750 
ns 
Isr-50mA, Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistan(;e: Junction 
to Ambientl 
Rthlj-ambJl 
175 
°CNJ 
Junction 
to Ambientz 
Rthli-amblzt 
116 
°CNJ 
Junction 
to Case 
Rthlj-easel 
70 
°CNJ 
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3-284 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
140 Volt VCEO 


* 
Gain of 250 at Ic=0.2 Amps 


* 
Very low saturation 
voltage 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-140 
V 


Collector-Emitter 
Voltage 
VCEO 
-140 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Practical Power Dissipation* 
PlaID 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIal 
1 
W 
derate above 25°C 
5.7 
mwrc 


Operating 
and Storage Temperature 
Range 
TjTst9 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at T amb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlCBO 
-140 
V 
1c=-1OOllA 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-140 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
-5 
V 
IE=-1OOllA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
llA 
Vce=-100V 


Emitter Cut-Off Current 
lEBO 
-0.1 
llA 
VEe=-4V 


Collector-Emitter 
Saturation 
VCEISall 
-0.3 
V 
1c=-100mA,IB=-1mA* 
Voltage 
-0.3 
V 
1c=-200mA, IB=-5mA* 
-0.25 
V 
'c=-500mA,IB=-50mA* 


Base-Emitter 
VBEISal) 
-0.95 
V 
1c=-500mA, IB=-50mA * 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-0.75 
V 
1c=-500mA, Vc~-2V* 
Turn-On Voltage 


Static Forward 
Current 
hFE 
300 
800 
1c=-10mA, Vc~-2V* 
Transfer 
Ratio 
250 
1c=-200mA, V~-2V* 
100 
1c=-300mA, V~-2V* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
1c"'-50mA, Vcc=-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
VEEF-0.5V,f=1MHz 


Output Capacitance 
CObO 
15 
pF 
VcEF-10V, f=1MHz 


Switching 
Times 
ton 
100 
ns 
Ic=-100mA, IB,=-10mA 
toff 
1900 
ns 
IBT'-10mA, 
Vcc=-50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance 
Junction 
to Ambient, 
Rthlj-ambll 
175 
°CfIN 
Junction 
to Ambientz 
Rthlj-amblZt 
116 
°CfIN 
Junction 
to Case 
Rthli-casel 
70 
°CfIN 
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3-287 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
200 Volt VCEO 


* 
Gain of 250 at Ic=0.3 Amps 


* 
Very low saturation 
voltage 
~f 


E 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-200 
V 


Collector-Emitter 
Voltage 
VCEO 
-200 
V 


Emitter-Base 
Voltage 
VEBO 
-5 
V 


Peak Pulse Current 
ICM 
-1 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Practical Power Dissipation* 
PIOID 
1.5 
W 


Power Dissipation 
at Tamb=25°C 
PIOI 
1 
W 
derate above 25°C 
5.7 
mwrc 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
°c 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VCBRlCBO 
-200 
V 
Ic=-1OO!LA 


Voltage 


Collector-Emitter 
Breakdown 
VCBRlCEO 
-200 
V 
1c=-10mA* 


Voltage 


Emitter-Base 
Breakdown 
VCBRlEBO 
-5 
V 
IE=-1OO!LA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-0.1 
!LA 
Vce=-150V 


Emitter Cut-Off Current 
lEBO 
-0.1 
!LA 
VEe=-4V 


Collector-Emitter 
Saturation 
VCECSal) 
-0.2 
V 
'c=-50mA, IB=-2mA * 
Voltage 
-0.3 
V 
1c=-100mA, IB=-5mA * 


-0.3 
V 
1c=-200mA, 'B=-20mA * 


Base-Emitter 
VBE(sal) 
-0.95 
V 
1c=-200mA,IB=-20mA* 
Saturation 
Voltage 


Base-Emitter 
VBElon) 
-0.67 
V 
1c=-200mA, Vce=-1OV* 


Turn-On Voltage 


Static Forward Current 
hFE 
300 
800 
1c=-10mA, Vce=-10V* 
Transfer 
Ratio 
300 
1c=-100mA, Vce=-10V* 


250 
1c=-300mA, Vce=-10V* 


100 
1c=-400mA, Vce=-1OV* 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Transition 
Frequency 
fT 
100 
MHz 
Ic=-50mA, VCE'"-5V 
f=50MHz 


Input Capacitance 
Cibo 
225 
pF 
VEs=-0.5V, f=1MHz 


Output Capacitance 
Cobo 
12 
pF 
Vcs=-10V, f=1MHz 


Switching 
Times 
ton 
100 
ns 
Ic=-100mA,IB,=-10mA 
toff 
3200 
ns 
lar-10mA, 
Vcc;:-50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient, 
Rthlj-ambl' 
175 
°cm 
Junction 
to Ambientz 
Rthlj-ambl2t 
116 
°cm 
Junction 
to Case 
Rthlj-casel 
70 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 2 - MARCH 
94 


FEATURES 


* 
5 Amps 
continuous 
current 


* 
Up to 20 Amps 
peak current 


* 
Very low saturation 
voltages 


APPLICATIONS 


* 
LCD backlight 
converter 


* 
Flash gun converters 


* 
Battery 
powered 
circuits 


* 
Motor 
drivers 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
ICM 
20 
A 


Continuous 
Collector 
Current 
Ic 
5 
A 


Practical Power Dissipation* 
Ptoto 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
T:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
80 
120 
V 
1c=100~ 
Voltage 


Collector-Emitter 
Breakdown 
V(BRICER 
80 
120 
V 
1c=1~, 
RB ~1Kn 


Voltag 


Collector-Emitter 
Breakdown 
. V(BRICEO 
30 
40 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
VlBRIEBO 
6 
8 
V 
IE=100~ 
Voltage 


Collector 
Cut-Off Current 
ICBO 
50 
nA 
Vcs=70V 
1 
~ 
Vcs=70V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
50 
nA 
Vcs=70V 
R ~1Kn 
1 
~ 
Vcs=70V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEs=6V 


Collector-Emitter 
Saturation 
VCElsatl 
25 
50 
mV 
1c=0.5A, IB=20mA * 


Voltage 
50 
100 
mV 
1c=1A,IB=20mA* 


110 
200 
mV 
1c=2A,IB=20mA* 


180 
220 
mV 
1c=5A, IB=200mA * 


Base-Emitter 
VBElsatl 
930 
1050 
mV 
1c=5A, IB=200mA * 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBElonl 
850 
950 
mV 
IC=5A, Vc~1V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=10mA, Vc~1V 
Current Transfer 
100 
200 
300 
1c=1A,Vc~1V* 
Ratio 
100 
170 
1c=5A,V~ 
1V* 
30 
65 
1c=20A,Vc~1V* 


Transition 
Frequency 
fT 
100 
MHz 
1c=100mA, Vc~10V 
f=50MHz 


Output Capacitance 
Cobo 
75 
pF 
Vc1F10V, f=1MHz* 


Switching 
Times 
ton 
45 
ns 
1c=1A,IB1=100mA 
toft 
630 
ns 
IBt=100mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
F\hlj-ambl 
150 
·cm 
Junction 
to Case 
F\hij-easel 
50 
·cm 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 2 - AUGUST 
94 


FEATURES 


* 
60 Volt VCEO 


* 
5 Amps 
continuous 
current 


* 
Up to 20 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Ptot=1.2 Watts 


APPLICATIONS 


* 
Emergency 
lighting 
circuits 
E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
150 
V 


Collector-Emitter 
Voltage 
VCEO 
60 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
ICM 
20 
A 


Continuous 
Collector 
Current 
Ic 
5 
A 


Practical Power Dissipation* 
Ptotp 
1.58 
W 


Power Dissipation 
at Tamb=25·C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
·C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlCBO 
150 
220 
V 
1c=1OOvA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
150 
220 
V 
1c=1vA, RB ::;1Kn 


Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
60 
85 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
6 
8 
V 
IE=1OOvA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
50 
nA 
VCB'"120V 
1 
vA 
VCB'"120V,Tamb=100·C 


Collector 
Cut-Off Current 
ICER 
50 
nA 
VCB'"120V 
R ::;1Kn 
1 
vA 
VCB'"120V,Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEB'"6V 


Collector-Emitter 
Saturation 
VCElsat) 
10 
50 
mV 
1c=0.1A,IB=5mA* 


Voltage 
50 
100 
mV 
1c=1A,IB=50mA* 


100 
150 
mV 
1c=2A,IB=50mA* 


200 
250 
mV 
1c=5A,IB=200mA* 


Base-Emitter 
VBElsall 
920 
1050 
mV 
1c=4A, IB=200mA* 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBE(on) 
840 
950 
mV 
IC=4A, Vc~1V* 


Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c;=10mA,Vc~W 
Current Transfer 
100 
200 
300 
1c;=2A,Vc~ W* 
Ratio 
75 
120 
1c;=5A,Vc~1V* 
25 
50 
1c;=10A,Vc~W* 


Transition 
Frequency 
fT 
130 
MHz 
1c;=100mA,Vc~10V 
f=50MHz 


Output Capacitance 
Cabo 
45 
pF 
Vcs=10V, f=1MHz 


Switching 
Times 
ton 
45 
ns 
1c;=1A,IB1=100mA 
toft 
1100 
ns 
IBz=100mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
F\hlj-ambl 
150 
·CM! 
Junction 
to Case 
Rth(j-casel 
50 
·CM! 
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3-296 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 3 • NOVEMBER 
1995 


FEATURES 


* 
100VoltVCEO 


* 
4 Amps 
continuous 
current 


* 
Up to 10 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Ptot=1.2 Watts 
~f 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
200 
V 


Collector-Emitter 
Voltage 
VCEO 
100 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
'CM 
10 
A 


Continuous 
Collector 
Current 
Ie 
4 
A 


Practical Power Dissipation* 
Ptotp 
1.58 
W 


Power Dissipation 
at TamtF25°C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
V(BRICBO 
200 
300 
V 
1c=1001JA 
Voltage 


Collector-Emitter 
Breakdown 
V(BRICER 
200 
300 
V 
IC=11JA,RB S1Kn 


Voltag 


Collector-Emitter 
Breakdown 
V(BRICEO 
100 
120 
V 
1c=10mA* 


Voltage 


Emitter-Base 
Breakdown 
V(BR)EBO 
6 
8 
V 
IE=1001JA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
50 
nA 
Vcs=150V 
1 
IJA 
Vcs=150V, TamtF100°C 


Collector 
Cut-Off Current 
ICER 
50 
nA 
Vcs=150V 
R S1Kn 
1 
IJA 
Vcs=150V, TamtF100°C 


Emitter Cut-Off Current 
'EBO 
10 
nA 
VEs=6V 


Collector-Emitter 
Saturation 
VCE(satl 
14 
50 
mV 
1c=0.1A, 1s=5mA 
Voltage 
100 
150 
mV 
1c=2A, IB=100mA 
160 
200 
mV 
1c=4A, IB=400mA* 


Base-Emitter 
VBE(satl 
960 
1100 
mV 
1c=4A, IB=400mA* 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSElonl 
830 
950 
V 
1c=4A,VcF!"2V* 
Turn-On 
Voltage 


Static Forward 
hFE 
100 
200 
1c=10mA, VCF!"2V 


Current Transfer 
100 
200 
300 
1c=2A,VCF!"2V* 


Ratio 
50 
100 
Ic=4A, VCF!"2V* 
20 
30 
1c=10A, VCF!"2V* 


Transition 
Frequency 
fT 
130 
MHz 
'c=100mA, VCF!"10V 
f=50MHz 


Output 
Capacitance 
Cobo 
35 
pF 
Vcs=10V, f=1MHz 


Switching 
Times 
ton 
50 
ns 
1c=1A, 'sl=100mA 
toll 
1650 
ns 
Ist=100mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rthlj-amb) 
150 
°CfI/I/ 
Junction 
to Case 
Rth1j-ease) 
50 
°CfI/I/ 
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3-299 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 2 - MARCH 94 


FEATURES 


* 
1S0VoltVcEO 


* 
4 Amps 
continuous 
current 


* 
Up to 10 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Ptot= 1.2 Watt 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
250 
V 


Collector-Emitter 
Voltage 
VeEo 
150 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
leM 
10 
A 


Continuous 
Collector Current 
Ie 
4 
A 


Practical Power Dissipation* 
PtOtD 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRlCBO 
250 
375 
V 
1c=1OOI-lA 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
250 
375 
V 
1c=11-lA,RB ~1Kn 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
150 
180 
V 
'c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
6 
8 
V 
IE=1OOI-lA 
Voltage 


Collector 
Cut-Off Current 
leBo 
50 
nA 
Vce=200V 
1 
I-lA 
Vce=200V, Tamb=100°C 


Collector 
Cut-Off Current 
leER 
50 
nA 
Vee=200V 
R~1Kn 
1 
I-lA 
Vee=200V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEe=6V 


Collector-Emitter 
Saturation 
VCElsatl 
20 
40 
mV 
1c=100mA,IB=5mA* 
Voltage 
35 
60 
mV 
1c=500mA,IB=50mA* 
60 
100 
mV 
1c=1A,Ie=100mA* 
210 
260 
mV 
1c=4A,IB=400mA* 


Base-Emitter 
VBElsatl 
960 
1100 
mV 
1c=4A, IB=400mA* 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSElonl 
0.88 
1 
V 
1c=4A,VcE'"5V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=10mA, VCE'"5V 
Current Transfer 
100 
200 
300 
1c=1A,VCE'"5V* 


Ratio 
35 
55 
Ic=4A, VCE'"5V* 
10 
Ic=10A, VCE'"5V* 


Transition 
Frequency 
fT 
90 
MHz 
Ic=1OOmA, VcE'"1OV 
f=50MHz 


Output Capacitance 
Cobo 
22 
pF 
Vcrr20V, 
f=1MHz 


Switching 
Times 
ton 
66 
ns 
Ic=1A, Isl=100mA 
toff 
2130 
ns 
Isz=100mA, Vcc=50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rlhlj-ambl 
150 
°CfN 
Junction 
to Case 
R1h1j-casel 
50 
°C/W 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
300 Volt VCEO 


* 
3 Amps 
continuous 
current 


* 
Up to 5 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Ptot= 1.2 Watt 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
330 
V 


Collector-Emitter 
Voltage 
VCEO 
300 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
ICM 
5 
A 


Continuous 
Collector 
Current 
Ic 
3 
A 


Practical Power Dissipation* 
Ptata 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Ptot 
1.2 
W 


Operating 
arid Storage Temperature 
Range 
Tj:T stg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
330 
475 
V 
lc=lOOIlA 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
330 
475 
V 
1c=11lA.RB slKn 
Voltag 


Collector-Emitter 
Breakdown 
VIBRICEO 
300 
350 
V 
1c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
6 
8 
V 
IE=lOOIlA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
50 
nA 
VC!F300V 
1 
IlA 
VC!F300V. Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
50 
nA 
VC!F300V 
R S1Kn 
1 
IlA 
VC!F300V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VE!F6V 


Collector-Emitter 
Saturation 
VCElsatl 
50 
100 
mV 
1c=0.5A, IB=50mA * 


Voltage 
80 
140 
mV 
1c=1A,IB=100mA* 


140 
200 
mV 
1c=2A,IB=200mA* 


170 
250 
mV 
1c=3A,IB=600mA* 


Base-Emitter 
VBElsatl 
870 
1000 
mV 
1c=2A,IB=200mA* 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSElon) 
810 
950 
mV 
1c=2A,Vcr,=5V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=10mA, Vcr,=5V 


Current Transfer 
100 
200 
300 
1c=500mA, Vcr,=10V* 
Ratio 
15 
25 
1c=2A,Vcr,=10V* 


15 
Ic=3A, Vcr,=10V* 


Transition 
Frequency 
fT 
80 
MHz 
Ic=100mA, Vcr,=10V 
f=100MHz 


Output Cc:pacitance 
Cobo 
11 
pF 
Vcs=20V, f=1MHz 


Switching 
Times 
ton 
100 
ns 
Ic=250mA, Is1=25mA 


toll 
5300 
ns 
Ist=25mA, Vcc=50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rthli-amb) 
150 
°CM! 


Junction 
to Case 
Rthli-case) 
50 
°CM! 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 1 - APRIL 94 


FEATURES 


* 
25 Volt VCEO 
* 
5 Amps 
continuous 
current 


* 
Up to 20 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
High Gain 


* 
Ptot=1.2 Watts 
~f 


E 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VeBo 
60 
V 


Collector-Emitter 
Voltage 
VeEo 
25 
V 


Emitter-Base 
Voltage 
VEBO 
6 
V 


Peak Pulse Current 
leM 
20 
A 


Continuous 
Collector 
Current 
Ie 
5 
A 


Practical Power Dissipation* 
PtotD 
1.58 
W 


Power Dissipation 
at T,mb=25·C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
·C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
mimmum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRleBo 
60 
120 
V 
1c=100jJA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
60 
120 
V 
1c=1jJA,RB s1KQ 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
25 
35 
V 
1c=10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRlEBO 
6 
8 
V 
IE=100jJA 


Voltage 


Collector 
Cut-Off Current 
leBO 
50 
nA 
Vea=50V 
1 
jJA 
Vea=50V, T,mb=100·C 


Collector 
Cut-Off Current 
leER 
50 
nA 
Vea=50V 
R S1KQ 
1 
jJA 
Vea=50V, T,mb=100·C 


Emitter Cut-Off Current 
lEBO 
10 
nA 
VEa=6V 


Collector-Emitter 
Saturation 
VCElsatl 
25 
50 
mV 
1c=0.5A, IB=10mA* 
Voltage 
50 
80 
mV 
1c=1A, IB=10mA* 


100 
200 
mV 
1c=2A,IB=100mA* 


180 
220 
mV 
1c=5A,IB=100mA* 


Base-Emitter 
VSE(S'tl 
880 
950 
mV 
1c=5A, IB=100mA* 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSElon) 
800 
900 
mV 
1c=5A,Vce=1V* 
Turn-On Voltage 


Static Forward 
hFE 
300 
450 
1c=10mA, Vce=1V 
Current Transfer 
300 
450 
1c=1A,Vce=1V* 
Ratio 
250 
400 
1c=5A.Vce=1V* 
40 
100 
1c=20A,Vce=1V* 


Transition 
Frequency 
fT 
100 
MHz 
1c=100mA, Vce=10V 
f=50MHz 
. 


Output Capacitance 
Cabo 
70 
pF 
Vca=10V, f=1MHz 


Switching"Times 
ton 
60 
ns 
1c=1A, IS1=100mA 


toft 
680 
ns 
Ist=100mA, Vcc=10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rthij-amb) 
150 
°CfI/I/ 
Junction 
to Case 
Rth(j-<:asel 
50 
°CfI/I/ 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 2 - JUNE 94 


FEATURES 


* 
4.5 Amps 
continuous 
current 


* 
Up to 20 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Excellent 
gain 
up to 20 Amps 


* 
Very low leakage 


* 
Exceptional 
gain 
linearity 
down 
to 10mA 


* 
Spice 
model 
available 
~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-40 
V 


Collector-Emitter 
Voltage 
VCEO 
-20 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-20 
A 


Continuous 
Collector 
Current 
Ic 
-4.5 
A 


Practical Power Dissipation* 
PIOID 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Plot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-40 
-55 
V 
1c=-1OOIlA 
Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
-40 
-55 
V 
1c=-11lA,RB S1KQ 
Voltag 


Collector-Emitter 
Breakdown 
VIBRICEO 
-20 
-30 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-1001lA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vca=-30V 
-1 
IlA 
Vca=-30V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vca=-30V 
R s1KQ 
-1 
IlA 
Vca=-30V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEa=-6V 


Collector-Emitter 
Saturation 
VCElsatl 
-45 
-100 
mV 
1c=-0.5A,IB=-10mA* 
Voltage 
-90 
-150 
mV 
1c=-2A, 'B=-200mA* 
-180 
-250 
mV 
1c=-4A, 'B=-400mA * 
-230 
-310 
mV 
'c=-5A,IB=-300mA* 


Base-Emitter 
VBEISall 
-960 
-1100 
mV 
1c=-5A,IB=-300mA* 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSE(onl 
-860 
-1000 
mV 
1c=-5A,VcE"-W* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=-10mA, VCE"-W 
Current Transfer 
Ratio 
100 
200 
300 
1c=-1A,VCE"-W* 
75 
160 
1c=-5A,VCE"-W* 
60 
130 
1c=-10A, VCE"-1V* 
15 
40 
1c=-20A, VCE"-W* 


Transition 
Frequency 
fT 
80 
MHz 
1c=-100mA, V(E"-10V 
f=50MHz 


Output Capacitance 
Cobo 
163 
pF 
Vcs=-10V, f=1MHz 


Switching 
Times 
ton 
120 
ns 
1c=-4A, IS1=-400mA 


toft 
126 
ns 
Ist=400mA, Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rlhlj-ambl 
150 
°cm 
Junction 
to Case 
R1hlj-casel 
50 
°cm 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 3 - JUNE 94 


FEATURES 


* 
4.5 Amps 
continuous 
current 


* 
Up to 20 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Excellent 
gain up to 20 Amps 


* 
Very low leakage 


* 
Exceptional 
gain 
linearity 
down 
to 10mA 


* 
Spice model 
available 
~; 


E 


E·Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-50 
V 


Collector-Emitter 
Voltage 
VCEO 
-30 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-20 
A 


Continuous 
Collector Current 
Ic 
,4.5 
A 


Practical Power Dissipation* 
Ptotp 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
TiTstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-50 
-80 
V 
1c=-100~ 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
-50 
-80 
V 
1c=-1~, 
RB ~1Kn 


Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
·30 
-45 
V 
'c=-10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-100~ 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vcs=-40V 
-1 
~ 
Vcs=-40V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vcs=-40V 
R ~1Kn 
-1 
~ 
Vcrr40V, Tamb=100°C 


Emitter Cut·Off Current 
lEBO 
-10 
nA 
VEs=-6V 


Collector-Emitter 
Saturation 
VCElsatl 
·40 
-60 
mV 
1c=-0.5A,IB=-20mA* 
Voltage 
·80 
·100 
mV 
1c=-1A,IB=-20mA* 


-100 
-160 
mV 
1c=-2A,la=-200mA* 
·240 
-320 
mV 
1c=-5A, IB=-300mA * 


Base-Emitter 
VBElsatl 
-960 
-1100 
mV 
1c=-5A. IB=-300mA * 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBElanl 
-860 
-1000 
mV 
1c=-5A,Vce=-1V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
Ic=-10mA, Vce=-1V 
Current Transfer 
Ratio 
100 
200 
300 
Ic=-1A, Vce=-1V* 
75 
140 
1c=-5A,Vce=-1V* 
35 
1c=-20A, Vce=-1V* 


Transition 
Frequency 
fT 
100 
MHz 
1c=-100mA, Vce=-1OV 
f=50MHz 


Output Capacitance 
Cabo 
122 
pF 
Vca=-10V, f=1MHz 


Switching 
Times 
ton 
120 
ns 
1c=-4A, IB1=-400mA 


toft 
130 
ns 
IB:z=400mA,Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
I\hG-ambl 
150 
°cm 
Junction 
to Case 
I\hG-<:asel 
50 
°cm 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 
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4 Amps 
continuous 
current 


Up to 15 Amps 
peak current 


Very low saturation 
voltage 


Excellent 
gain 
up to 10 Amps 


Spice 
model 
available 
,,; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-100 
V 


Collector-Emitter 
Voltage 
VCEO 
-60 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-15 
A 


Continuous 
Collector 
Current 
Ic 
-4 
A 


Practical Power Dissipation* 
PlotP 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Plot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal to 1 inch square 
minlmun, 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-100 
-140 
V 
1c=-1OO!!A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
-100 
-140 
V 
1c=-1!!A, RB ~1KQ 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-60 
-90 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-100~A 
Voltage 


Collector 
Cut-Off Current 
'CBO 
-50 
nA 
VCEr-80V 
-1 
!!A 
VCEr-80V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
VCEr-80V 
R ~1KQ 
-1 
!!A 
VCEr-80V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEEr-6V 


Collector-Emitter 
Saturation 
VCElsa11 
-15 
-50 
mV 
1c=-100mA,IB=-10mA* 
Voltage 
-60 
-100 
mV 
1c=-1A,IB=-100mA* 
-120 
-160 
mV 
1c=-2A, IB=-200mA * 
-220 
-300 
mV 
1c=-4A, IB=-400mA * 


Base-Emitter 
VBEIsaU 
-960 
-1100 
mV 
1c=-4A. IB=-400mA* 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSE(on) 
-850 
-1000 
mV 
1c=-4A,Vce=-1V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
Ic=-10mA 
Vce=-1V* 
Current Transfer 
Ratio 
100 
200 
300 
Ic=-1A Vce=-1V* 
75 
120 
1c=-4A,Vce=-1V* 
10 
25 
1c=-10A Vce=-1V* 


Transition 
Frequency 
fT 
120 
MHz 
1c=-100mA Vce=-10V 
f=50MHz 


Output Capacitance 
Cobo 
74 
pF 
Vce=-10V, f=1MHz 


Switching 
Times 
ton 
82 
ns 
1c=-2A Is1=-200mA 
toff 
350 
ns 
Ist=200mA, Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rth(j-amb) 
150 
°ON 
Junction 
to Case 
Rth1j-QIse) 
50 
°C/IN 


I 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 4 - JUNE 94 


FEATURES 


* 
3.5 Amps 
continuous 
current 


* 
Up to 10 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Excellent 
gain up to 10 Amps 


* 
Spice 
model 
available 
~; 


E 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-140 
V 


Collector-Emitter 
Voltage 
VCEO 
-100 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-10 
A 


Continuous 
Collector 
Current 
Ic 
-3.5 
A 


Practical Power Dissipation* 
Ptotp 
1.58 
W 


Power Dissipation 
at Tamb=25·C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tst9 
-55 to +200 
·C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 


P.C.B. with 
copper 
equal to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-140 
-170 
V 
1c=-100~ 


Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
-140 
-170 
V 
1c=-1~, 
RB ::;1KO 


Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-100 
-120 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-100~A 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vca=-100V 
-1 
~ 
Vca=-100V, Tamb=100·C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vca=-100V 
R ::;1KO 
-1 
~ 
Vca=-100V, Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEa=-6V 


Collector-Emitter 
Saturation 
VCEISall 
-20 
-50 
mV 
1c=-100mA,IB=-10mA* 
Voltage 
-80 
-100 
mV 
1c=-1A,IB=-100mA* 
-140 
-170 
mV 
1c=-2A,IB=-200mA* 
-250 
-330 
mV 
1c=-4A,IB=-400mA* 


Base-Emitter 
VBEISall 
-960 
-1100 
mV 
1c=-4A, 'B=-400mA* 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VSElonl 
-880 
-1100 
mV 
Ic=-4A. Vce=-1V* 


Turn-On Voltage 


Static Forward 
hFE 
100 
200 
'c=-10mA. Vce=-1V* 


Current Transfer 
100 
200 
300 
Ic=-1A. Vce=-1V* 


50 
90 
1c=-3A.Vce=-1V* 


30 
50 
1c=-4A.Vce=-1V* 


15 
1c=-10A. Vce=-1V* 


Transition 
Frequency 
fT 
125 
MHz 
1c=-100mA, Vce=-10V 
f=50MHz 


Output Capacitance 
Cabo 
65 
pF 
Vce=-10V, f=1MHz 


Switching 
Times 
ton 
110 
ns 
1c=-2A, IS1=-200mA 
toft 
460 
ns 
Is:z=200mA. Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rlhlj-ambl 
150 
°C/W 
Junction 
to Case 
Rth1j-easel 
50 
°C/W 
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Ic - Collector 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 3 - JUNE 
94 


FEATURES 


3 Amps 
continuous 
current 


Up to 10 Amps 
peak current 


Very low saturation 
voltage 


Excellent 
gain characteristics 
up to 3 Amps 


Spice 
model 
available 
,,; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-180 
V 


Collector-Emitter 
Voltage 
VCEO 
-140 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-10 
A 


Continuous 
Collector 
Current 
Ic 
-3 
A 


Practical Power Dissipation* 
PIOIP 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
PIOI 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:T519 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-180 
-210 
V 
1c=-100J.1A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
-180 
-210 
V 
1c=-11lA.RB 51 KQ 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-140 
-170 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-1OOIlA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vce=-150V 
-1 
IlA 
Vce=-150V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vce=-150V 
RS1KQ 
-1 
IlA 
Vce=-150V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEe=-6V 


Collector-Emitter 
Saturation 
VCElsa11 
-30 
-60 
mV 
1c=-100mA,IB=-5mA* 
Voltage 
-60 
-100 
mV 
1c=-500mA, IB=-50mA * 
-90 
-120 
mV 
1c=-1A,IB=-100mA* 
-250 
-330 
mV 
1c=-3A,IB=-300mA* 


Base-Emitter 
VBElsatl 
-920 
-1050 
mV 
1c=-3A, IB=-300mA * 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBE(Onl 
-790 
-900 
mV 
1c=-3A,Vc~-5V* 
Turn-On 
Voltage 


Static Forward 
hFE 
100 
200 
'c=-10mA, Vc~-5V* 


Current Transfer 
Ratio 
100 
200 
300 
'c=-1A, Vc~-5V* 
75 
140 
'c=-3A, Vc~-5V* 


10 
'c=-10A, V~-5V* 


Transition 
Frequency 
fT 
110 
MHz 
1c=-100mA, Vc~-10V 
f=50MHz 


Output 
Capacitance 
Cobo 
40 
pF 
Vcs=-20V, f=1MHz 


Switching 
Times 
ton 
68 
ns 
'c=-1A,IB1=-100mA 


toft 
1030 
ns 
IB:z=100mA,Vcc=-50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rth(j-amb) 
150 
·cm 
Junction 
to Case 
Rthu-easel 
50 
·cm 
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3-323 
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Ie- Collector 
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PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 3 - JUNE 94 


FEATURES 


* 
2 Amps 
continuous 
current 


* 
Up to 5 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Excellent 
gain characteristics 
up to 2 Amps 


* 
Spice 
model 
available 
,,; 


E 


E-Line 


TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-220 
V 


Collector-Emitter 
Voltage 
VCEO 
-200 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
'CM 
-5 
A 


Continuous 
Collector 
Current 
Ic 
-2 
A 


Practical Power Dissipation* 
PlaID 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
PIal 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:TSlo 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
minimum 


ELECTRICAL 
CHARACTERISTICS 
(at T amb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-220 
-300 
V 
Ic=-'OOIJA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRICER 
-220 
-300 
V 
1c=-11JA,RB ~1Kn 


Voltag 


Collector-Emitter 
Breakdown 
VIBRICEO 
-200 
-240 
V 
'c=-10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-1OOIJA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vce=-200V 
-1 
IJA 
Vce=-200V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vce=-200V 
R ~1Kn 
-1 
IJA 
Vce=-200V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEe=-6V 


Collector-Emitter 
Saturation 
VCElsal1 
-30 
-50 
mV 
1c=-100mA, IB=-10mA* 
Voltage 
-110 
-150 
mV 
1c=-1A,IB=-100mA* 
-150 
-250 
mV 
1c=-2A, 'B=-400mA* 


Base-Emitter 
VBEISall 
-920 
-1050 
mV 
1c=-2A, IB=-400mA 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBE(Onl 
-770 
-900 
mV 
1c;=-2A,Vce=-5V* 


Turn-On Voltage 


Static Forward 
hFE 
100 
200 
Ic;=-1OmA, Vce=-5V* 


Current Transfer 
Ratio 
100 
200 
300 
1c;=-1A,Vce=-5V* 


50 
150 
1c;=-2A,Vce=-5V* 
10 
1c;=-5A,Vce=-5V* 


Transition 
Frequency 
fT 
110 
MHz 
1c;=-100mA,Vce=-10V 
f=50MHz 


Output Capacitance 
Cobo 
32 
pF 
Vcs=-20V, 
f=1MHz 


Switching 
Times 
ton 
67 
ns 
1c;=-1A,IB1=-100mA 


toft 
1140 
ns 
IBT'100mA, Vcc;=-50V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rthlj·ambl 
150 
°cm 
Junction 
to Case 
Rth(j-easel 
50 
°cm 
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VCE(sat) 
V Ic 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 3 - JUNE 
94 


FEATURES 


, Amp 
continuous 
current 


Up to 2 Amps 
peak current 


Very low saturation 
voltage 


Excellent 
gain characteritics 
up to , Amp 


Spice 
model 
available 
~; 


E 


E-Line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-330 
V 


Collector-Emitter 
Voltage 
VCEO 
-300 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-2 
A 


Continuous 
Collector 
Current 
Ic 
-, 
A 


Practical Power Dissipation* 
Ptotp 
1.58 
W 


Power Dissipation 
at Tamb=25°C 
Ptot 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to , inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-330 
-440 
V 
Ic=-100j.lA 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
-330 
-440 
V 
Ic=-1j.lA, RB ~11m 
Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-300 
-400 
V 
Ic=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
1e=-100j.lA 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vcs=-300V 
-1 
j.lA 
Vcs=-300V, Tamb=100°C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vcs=-300V 
R ~1Kn 
-1 
j.lA 
Vcs=-300V, Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEs=-6V 


Collector-Emitter 
Saturation 
VCElsat) 
-60 
-100 
mV 
Ic=-100mA,IB=-10mA* 


Voltage 
-'00 
-'50 
mV 
Ic=-500mA,IB=-100mA* 


-140 
-200 
mV 
Ic=-1A,Is=-300mA* 


Base-Emitter 
VBElsat) 
-870 
-1000 
mV 
Ic=-1A,Is=-300mA* 


Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBE(onl 
-710 
-850 
mV 
1c;=-1A,Vce=-10V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c;=-10mA,Vce=-10V* 
Current Transfer 
Ratio 
100 
200 
300 
1c;=-0.5A,Vce=-10V* 


90 
170 
1c;=-1A,Vce=-10V* 


10 
1c;=-2A,Vce=-10V* 


Transition 
Frequency 
fT 
85 
MHz 
1c;=-100mA,Vce=-10V 
f=50MHz 


Output Capacitance 
Cobo • 
23 
pF 
Vcrr-20V, 
f=1MHz 


Switching 
Times 
ton 
108 
ns 
1c;=-500mA, IB1=-50mA 


toft 
2500 
ns 
IB:z=50mA,Vcc;=-1OOV 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
R,hO-ambl 
150 
°crw 
Junction 
to Case 
Rth(j-casel 
50 
°cm 
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3-329 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 3 - JUNE 
94 


FEATURES 


* 
0.5 Amp 
continuous 
current 


* 
Up to 1.5 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
Excellent 
gain characteristics 
up to 1 Amp 


* 
Spice 
model 
available 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-400 
V 


Collector-Emitter 
Voltage 
VCEO 
-400 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-1.5 
A 


Continuous 
Collector 
Current 
Ic 
-0.5 
A 


Practical Power Dissipation* 
PIOIP 
1.58 
W 


Power Dissipation 
at Tamb=25·C 
PIOI 
1.2 
W 


Operating 
and Storage Temperature 
Range 
TiT 519 
-55 to +200 
·C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
minimum 


ELECTRICAL CHARACTERISTICS (at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-400 
-600 
V 
1c=-1OOI-lA 


Voltage 


Collector-Emitter 
Breakdown 
VIBRlCER 
-400 
-600 
V 
1c=-11-lA,RB s1KQ 


Voltag 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-400 
-550 
V 
1c=-10mA* 


Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE=-1OOI-lA 


Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vc~-300V 
-1 
I-lA 
Vc~-300V, 
Tamb=100·C 


Collector 
Cut-Off Current 
ICER 
-50 
nA 
Vc~-300V 
R S1KQ 
-1 
I-lA 
Vc~-300V. 
Tamb=100·C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VE~-6V 


Collector-Emitter 
Saturation 
VCElsatl 
-100 
-150 
mV 
1c=-10mA,IB=-1mA* 


, 


Voltage 
-150 
-200 
mV 
1c=-100mA,IB=-10mA* 


-300 
-400 
mV 
1c=-500mA,IB=-100mA* 


Base-Emitter 
VBElsatl 
-790 
-900 
mV 
'c=-500mA, 
'B=-100mA* 
Saturation 
Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Base-Emitter 
VBE(Onl 
-690 
-800 
mV 
1c=-500mA, Vce=-10V* 
Turn-On Voltage 


Static Forward 
hFE 
100 
200 
1c=-10mA, Vce=-10V* 


Current Transfer 
Ratio 
100 
200 
300 
1c=-500mA, Vce=-10V* 


10 
20 
1c=-1A, Vce=-10V* 


Transition 
Frequency 
fr 
85 
MHz 
1c=-100mA, Vce=-10V 
f=50MHz· 


Output Capacitance 
Cobo 
19 
pF 
Vc~-20V, 
f=1MHz 


Switching 
Times 
ton 
104 
ns 
'c=-500mA, 
IB1=-50mA 
toll 
2400 
ns 
IB:z=50mA,Vcc=-1OOV 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rthu-amb) 
150 
°cm 
Junction 
to Case 
Rth(j-<:ase) 
50 
°cm 
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3-332 


PNP SILICON PLANAR MEDIUM 
POWER 


HIGH CURRENT TRANSISTOR 


ISSUE 2 - JUNE 94 


FEATURES 


* 
4.5 Amps 
continuous 
current 


* 
Up to 20 Amps 
peak current 


* 
Very low saturation 
voltage 


* 
High gain 


* 
Spice 
model 
available 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
-15 
V 


Collector-Emitter 
Voltage 
VCEO 
-12 
V 


Emitter-Base 
Voltage 
VEBO 
-6 
V 


Peak Pulse Current 
ICM 
-20 
A 


Continuous 
Collector 
Current 
Ic 
-4.5 
A 


Practical Power Dissipation* 
PlaID 
1.58 
W 


Power Dissipation 
at TamtF25°C 
PIal 
1.2 
W 


Operating 
and Storage Temperature 
Range 
Tj:TstQ 
-55 to +200 
°C 


*The 
power 
which 
can be dissipated 
assuming 
the device 
is mounted 
in a typical 
manner 
on a 
P.C.B. with 
copper 
equal 
to 1 inch square 
mimmum 


ELECTRICAL 
CHARACTERISTICS 
(at Tamb = 25°C unless otherwise 
stated) 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Collector-Base 
Breakdown 
VIBRICBO 
-15 
-28 
V 
Ic=-100J.1A 
Voltage 


Collector-Emitter 
Breakdown 
VIBRlCEO 
-12 
-20 
V 
1c=-10mA* 
Voltage 


Emitter-Base 
Breakdown 
VIBRIEBO 
-6 
-8 
V 
IE"'-100J.1A 
Voltage 


Collector 
Cut-Off Current 
ICBO 
-50 
nA 
Vca=-12V 
-1 
J.1A 
VCfi"-12V,Tamb=100°C 


Emitter Cut-Off Current 
lEBO 
-10 
nA 
VEa=-6V 


Collector-Emitter 
Saturation 
VCE1sall 
-SO 
-100 
mV 
1c=-500mA, IB=-5mA * 
Voltage 
-100 
-150 
mV 
1c=-2A, 1a=-50mA* 
-220 
-300 
mV 
1c=-5A, 1a=-200mA* 


Base-Emitter 
VBElsall 
-930 
-1050 
mV 
1c=-5A,Ia=-200mA* 
Saturation 
Voltage 


Base-Emitter 
VBElonl 
-830 
-1000 
mV 
1c=-5A,VCE"-1V* 
Turn-On Voltage 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Static Forward Current 
hFE 
300 
450 
Ic=-1OmA, VcE'"-1V* 
Transfer 
Ratio 
300 
450 
1000 
1c=-500mA, VCE'"-1V* 


200 
300 
'c=-5A, VCE'"-1V* 


150 
240 
Ic=-1OA, VCE'"-1V* 


50 
1c=-20A, VCE'"-1V* 


Transition 
Frequency 
fT 
80 
MHz 
Ic=-1OOmA, VcE'"-1OV 
f=50MHz 


Output Capacitance 
Cabo 
161 
pF 
Vcrr-20V, 
f=1MHz 


Switching 
Times 
ton 
120 
ns 
1c=-4A, 'Bl=-400mA 


toft 
116 
ns 
IB:z=400mA,Vcc=-10V 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance: Junction 
to Ambient 
Rlhlj-ambl 
150 
°C/W 
J unction to Case 
R1hij-casel 
50 
°C/W 
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NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - JANUARY 
1995 
I ZTX1047A 
I 


E·Line 
1092 Compatible 


PARAMETER 
SYMBOL 
ZTX1047A 
UNIT 


Collector-Base 
Voltage 
VCBO 
35 
V 


Collector-Emitter 
Voltage 
VCEO 
10 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
20 
A 


Continuous 
Collector 
Current 
Ic 
4 
A 


Base Current 
'B 
500 
mA 


Power 
Dissipation 
at Tamb=25°C 
PIOI 
1 
W 


Operating 
and Storage 
Temperature 
Tj:Ts19 
-55 to +200 
°C 
Range 


ZTX1047A 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 
MIN. 
TYP. 
MAX. 


Collector-Base 
Breakdown 
V{BR)CBO 
35 
55 
V 
IC=100!1A 


Voltage 


Collector-Emitter 
VCES 
35 
55 
V 
IC=100!1A 


Breakdown 
Voltage 


Collector-Emitter 
VCEO 
10 
14 
V 
IC=10mA 


Breakdown 
Voltage 


Collector-Emitter 
VCEV 
35 
55 
V 
IC=100!1A, VEB=1V 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V{BR)EBO 
5 
8.7 
V 
IE=100!1A 


Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=20V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=20V 


Current 


Collector-Emitter 
Saturation 
VCE{sat) 
23 
40 
mV 
Ic=0.5A,IB=10mA* 
Voltage 
44 
70 
mV 
Ic=1A. 
IB=10mA* 


120 
185 
mV 
Ic=3A.IB=10mA* 


130 
190 
mV 
Ic=4A. 
IB=20mA* 


Base-Emitter 
VBE(satl 
860 
950 
mV 
IC=4A. IB=20mA * 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
810 
900 
mV 
IC=4A, VCE=2V* 
Voltage 


Static 
Forward 
Current 
hFE 
280 
440 
IC=10mA, 
VCE=2V* 
Transfer 
Ratio 
300 
450 
1200 
IC=1A, VCE=2V* 


240 
380 
IC=4A. VCE=2V* 


150 
230 
IC=10A, VCE=2V* 


60 
110 
IC=20A. VCE=2V* 


Transition 
Frequency 
fr 
150 
MHz 
IC=50mA,VCE=10V 
f=50MHz 


Output 
Capacitance 
Cobo 
85 
110 
pF 
VCB=10V, f=1MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - JANUARY 
1995 
I ZTX1048A 
I 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX1048A 
UNIT 


Collector-Base 
Voltage 
VCBO 
50 
V 


Collector-Emitter 
Voltage 
VCEO 
17.5 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
20 
A 


Continuous 
Collector 
Current 
Ic 
4 
A 


Base Current 
IB 
500 
mA 


Power 
Dissipation 
at Tamb=25°C 
PIOI 
1 
W 


Operating 
and Storage 
Temperature 
Tj:Tslg 
-55 to +200 
°C 
Range 


ZTX1048A 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 


Collector-Base 
Breakdown 
VIBR)CBO 
50 
85 
V 
IC=1001lA 


Voltage 


Collector-Emitter 
VCES 
50 
85 
V 
Ic=1001lA 


Breakdown 
Voltage 


Collector-Emitter 
VCEO 
17.5 
24 
V 
IC=10mA 


Breakdown 
Voltage 


Collector-Emitter 
VCEV 
50 
85 
V 
IC=1001lA, VEB=1V 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
5 
8.7 
V 
IE=1001lA 


Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=35V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=35V 


Current 


Collector-Emitter 
Saturation 
VCE(satl 
27 
45 
mV 
Ic=0.5A, 
IB=10mA* 


Voltage 
55 
75 
mV 
Ic=1A,IB=10mA* 
110 
150 
mV 
IC=2A,IB=10mA* 
210 
245 
mV 
Ic=4A,IB=20mA* 


Base-Emitter 
VBElsat) 
860 
950 
mV 
IC=4A,IB=20mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
860 
950 
mV 
IC=4A, VCE=2V* 
Voltage 


Static 
Forward 
Current 
hFE 
280 
440 
IC=10mA, 
VCE=2V* 


Transfer 
Ratio 
300 
450 
Ic=0.5A, 
VCE=2V* 


300 
450 
1200 
IC=1A, VCE=2V* 
220 
330 
Ic=4A, 
VCE=2V* 


50 
80 
Ic=20A, 
VCE=2V* 


Transition 
Frequency 
for 
150 
MHz 
IC=50mA, 
VCE=10V 
f=50MHz 


Output 
Capacitance 
Cobo 
60 
80 
pF 
VCB=10V, f=1MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


DRAFT DATA ISSUE A - NOVEMBER 
1994 
I ZTX1049A 
I 
~r 
E 


E-Line 
T092 
Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Collector-Base 
Voltage 
VCBO 
80 
V 


Collector-Emitter 
Voltage 
VCEO 
30 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
15 
A 


Continuous 
Collector 
Current 
Ic 
4 
A 


Base Current 
IB 
500 
mA 


Power Dissipation 
at Tamb=25·C 
PIOI 
1 
W 


Operating 
and Storage 
Temperature 
Tj:Ts19 
-55 to +200 
·C 
Range 


ZTXl049A 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 
MIN. 
TYP. 
MAX. 


Collector-Base 
Breakdown 
V{BRICBO 
80 
120 
V 
IC=100IJA 


Voltage 


Collector-Emitter 
VCES 
80 
120 
V 
IC=100IJA 


Breakdown 
Voltage 


Collector-Emitter 
VCEO 
30 
40 
V 
IC=10mA 


Breakdown 
Voltage 


Collector-Emitter 
VCEV 
80 
120 
V 
IC=1001JA, VEB=1V 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V{BRIEBO 
5 
8.8 
V 
IE=100IJA 


Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=35V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=35V 


Current 


Collector-Emitter 
Saturation 
VCElsatl 
35 
60 
mV 
Ic=0.5A,IB=10mA* 
Voltage 
70 
100 
mV 
Ic=lA 
IB=10mA* 


120 
180 
mV 
Ic=2A,IB=10mA* 
210 
245 
mV 
Ic=4A 
IB=50mA* 


Base-Emitter 
VBElsat) 
840 
950 
mV 
IC=4A 
IB=50mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElon) 
840 
950 
mV 
IC=4A, VCE=2V* 


Voltage 


Static 
Forward 
Current 
hFE 
280 
440 
IC=10mA, 
VCE=2V* 
Transfer 
Ratio 
300 
450 
Ic=0.5A 
VCE=2V* 


300 
450 
1200 
IC=1A, VCE=2V* 


200 
320 
IC=4A, VCE=2V* 


50 
80 
IC=15A 
VCE=2V* 


Transition 
Frequency 
for 
100 
MHz 
IC=50mA,VCE=10V 
f=1ooMHz 


Output 
Capacitance 
Cobo 
45 
pF 
VCB=10V, f=lMHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - JANUARY 
1995 
I ZTX1051A 
I 


E·line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX1051A 
UNIT 


Collector-Base 
Voltage 
VCBO 
150 
V 


Collector-Emitter 
Voltage 
VCEO 
40 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
10 
A 


Continuous 
Collector 
Current 
Ic 
4 
A 


Base Current 
IB 
500 
mA 


Power 
Dissipation 
at Tamb=25°C 
P101 
1 
W 


Operating 
and Storage 
Temperature 
Tj:TS1g 
-55 to +200 
°C 
Range 


ZTXl051A 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 


Collector-Base 
Breakdown 
VIBRICBO 
150 
190 
V 
IC=10011A 


Voltage 


Collector-Emitter 
VCES 
150 
190 
V 
IC=10011A 


Breakdown 
Voltage 


Collector-Emitter 
VCEO 
40 
60 
V 
IC=10mA 


Breakdown 
Voltage 


Collector-Emitter 
VCEV 
150 
190 
V 
IC=1001lA, VEB=1V 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BRIEBO 
5 
8.8 
V 
IE=10011A 


Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=120V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=120V 


Current 


Collector-Emitter 
Saturation 
VCE(satl 
17 
25 
mV 
IC=0.2A,IB=10mA* 
Voltage 
75 
110 
mV 
IC=lA,IB=10mA* 


165 
210 
mV 
IC=4A,IB=100mA* 


Base-Emitter 
VBElsat) 
920 
1000 
mV 
IC=4A,IB=100mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBElon) 
825 
950 
mV 
Ic=4A, 
VCE=2V* 


Voltage 


Static 
Forward 
Current 
hFE 
290 
440 
IC=10mA, 
VCE=2V* 
Transfer 
Ratio 
300 
450 
1200 
IC=lA, 
VCE=2V* 


190 
310 
IC=4A, VCE=2V* 


45 
70 
IC=10A, VCE=2V* 


Transition 
Frequency 
fr 
155 
MHz 
IC=50mA, 
VCE=10V 
f=100MHz 


Output 
Capacitance 
Cobo 
27 
40 
pF 
VCB=10V, f=lMHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - JANUARY 
1995 
I ZTX1053A 
I 


~f 


E 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX1053A 
UNIT 


Collector-Base 
Voltage 
VCBO 
150 
V 


Collector-Emitter 
Voltage 
VCEO 
75 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
10 
A 


Continuous 
Collector 
Current 
Ic 
3 
A 


Base Current 
IB 
500 
mA 


Power 
Dissipation 
at Tamb=25·C 
PIOI 
1 
W 


Operating 
and Storage 
Temperature 
Tj:TSIQ 
-55 to +200 
·C 


Range 


ZTX1053A 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 


Collector-Base 
Breakdown 
V(BR}CBO 
150 
245 
V 
Ic=100~ 


Voltage 


Collector-Emitter 
VCES 
150 
245 
V 
Ic=100~ 


Breakdown 
Voltage 


Collector-Emitter 
VCEO 
75 
100 
V 
Ic=10mA 


Breakdown 
Voltage 


Collector-Emitter 
VCEV 
150 
245 
V 
Ic=100~, 
VEB=1V 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BR)EBO 
5 
8.8 
V 
IE=100~ 


Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=120V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=120V 


Current 


Collector-Emitter 
Satur/ltion 
VCE(sat} 
17 
25 
mV 
Ic=O.2A, 
IB=20mA * 


Voltage 
120 
150 
mV 
Ic=1A,IB=10mA* 
180 
250 
mV 
Ic=3A,IB=100mA* 


Base-Emitter 
VBE(sat) 
900 
1000 
mV 
Ic=3A,IB=100mA* 


Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
825 
950 
mV 
IC=3A, VCE=2V* 


Voltage 


Static 
Forward 
Current 
hFE 
260 
420 
Ic=10mA, 
VCE=2V* 


Transfer 
Ratio 
300 
450 
1200 
IC=1A, VCE=2V* 
100 
150 
IC=3A, VCE=2V* 
15 
Ic=10A, 
VCE=2V* 


Transition 
Frequency 
fr 
140 
MHz 
IC=50mA, 
VCE=10V 
f=100MHz 


Output 
Capacitance 
Cobo 
21 
30 
pF 
VCB=10V, f=1MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - JANUARY 
1995 
I ZTX1055A 
I 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX1055A 
UNIT 


Collector-Base 
Voltage 
VCBO 
175 
V 


Collector-Emitter 
Voltage 
VCEO 
120 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
3 
A 


Base Cu rrent 
IB 
500 
mA 


Power 
Dissipation 
at Tamb=25°C 
Ptot 
1 
W 


Operating 
and Storage 
Temperature 
Tj:Tstg 
-55 to +200 
°C 
Range 


ZTX1055A 


PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 


MIN. 
TYP. 
MAX. 


Collector-Base 
V(BR)CBO 
175 
280 
V 
Ic=100lJA 


Breakdown 
Voltage 


Collector-Emitter 
VCES 
175 
280 
V 
Ic=100lJA 


Breakdown 
Voltage 


Collector-Emitter 
VCEO 
120 
150 
V 
IC=10mA 


Breakdown 
Voltage 


Collector-Emitter 
VCEV 
175 
280 
V 
IC=100lJA, VEB=1V 


Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BR)EBO 
5 
8.8 
V 
IE=100lJA 


Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=130V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=130V 


Current 


Collector-Emitter 
VCE(sat) 
22 
50 
mV 
Ic=0.1A,IB=5mA* 
Saturation 
Voltage 
120 
160 
mV 
Ic=1A,IB=20mA* 


220 
310 
mV 
IC=3A,IB=150mA* 


Base-Emitter 
VBE(sat) 
950 
1000 
mV 
Ic=3A,IB=150mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
810 
900 
mV 
IC=3A, VCE=10V* 
Voltage 


Static 
Forward 
Current 
hFE 
275 
400 
IC=10mA,VCE=10V* 
Transfer 
Ratio 
300 
450 
1200 
IC=1A, VCE=10V* 


50 
110 
IC=3A, VCE=10V* 


15 
IC=6A, VCE=10V* 


Transition 
Frequency 
fr 
130 
MHz 
Ic=50mA,VCE=10V 
f=100MHz 


Output 
Capacitance 
Cobo 
17 
30 
pF 
VCB=10V, f=1MHz 


NPN SILICON PLANAR MEDIUM 
POWER 


HIGH GAIN TRANSISTOR 


ISSUE 2 - JANUARY 
1995 
I ZTX1056A I~; 


E 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
ZTX1056A 
UNIT 


Collector-Base 
Voltage 
VCBO 
200 
V 


Collector-Emitter 
Voltage 
VCEO 
160 
V 


Emitter-Base 
Voltage 
VEBO 
5 
V 


Peak Pulse Current 
ICM 
6 
A 


Continuous 
Collector 
Current 
Ic 
3 
A 


Base Current 
IB 
500 
mA 


Power Dissipation 
at Tam1?25°C 
PIOI 
1 
W 


Operating 
and Storage 
Temperature 
Tj:Ts19 
-55 to +200 
°C 
Range 


ZTX1056A 
PARAMETER 
SYMBOL 
UNIT 
CONDITIONS. 
MIN. 
TYP. 
MAX. 


Collector-Base 
V(BR)CBO 
200 
310 
V 
IC=1001JA 
Breakdown 
Voltage 


Collector-Emitter 
VCES 
200 
310 
V 
IC=1001JA 
Breakdown 
Voltage 


Collector-Emitter 
VCEO 
160 
190 
V 
IC=10mA 
Breakdown 
Voltage 


Collector-Emitter 
VCEV 
200 
310 
V 
IC=1001JA, VEB=1V 
Breakdown 
Voltage 


Emitter-Base 
Breakdown 
V(BR)EBO 
5 
8.8 
V 
IE=1001JA 
Voltage 


Collector 
Cut-Off 
Current 
ICBO 
0.3 
10 
nA 
VCB=150V 


Emitter 
Cut-Off 
Current 
lEBO 
0.3 
10 
nA 
VEB=4V 


Collector 
Emitter 
Cut-Off 
ICES 
0.3 
10 
nA 
VCES=150V 
Current 


Collector-Emitter 
VCE(sat) 
25 
60 
mV 
IC=0.1A,IB=5mA* 
Saturation 
Voltage 
95 
140 
mV 
Ic=1A, 
IB=50mA* 
175 
250 
mV 
Ic=2A,IB=100mA* 
220 
300 
mV 
Ic=3A, 
IB=200mA* 


Base-Emitter 
VBE(sat) 
950 
1050 
mV 
Ic=3A, 
IB=200mA* 
Saturation 
Voltage 


Base-Emitter 
Turn-On 
VBE(on) 
860 
950 
mV 
Ic=3A, 
VCE=10V* 
Voltage 


Static 
Forward 
Current 
hFE 
275 
420 
Ic=10mA,VCE=10V* 
Transfer 
Ratio 
300 
450 
1200 
IC=0.5A, 
VCE=10V* 
250 
400 
IC=1A, VCE=10V* 
60 
120 
IC=2A, VCE=10V* 
30 
50 
IC=3A, VCE=10V* 
15 
Ic=6A, 
VCE=10V* 


Transition 
Frequency 
fr 
120 
MHz 
IC=50mA,VCE=10V 
f=100MHz 


Output 
Capacitance 
Cobo 
14 
25 
pF 
VCB=10V, f=1MHz 


N-CHANNEL ENHANCEMENT 
MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
200 Yo It Yos 
* 
ROS(onl=16Q 


I ZVN0120A I 


APPLICATIONS 
* 
Telephone 
handsets 


REFER TO ZVN0124A 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


°G 
S 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
200 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
160 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to + 150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
200 
V 
10=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
1 
3 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
'GSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain Curren 
loss 
10 
J.lA 
Vos=200 V, VGs=0 
100 
J.lA 
Vos=160V, 
VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
500 
mA 
Vos=25 V, VGs=10V 


Static Drain-Source 
On-State 
RoS(onl 
16 
n 
VGs=10V,10=250mA 
Resistance (1) 


Forward Transconductance 
gfs 
100 
mS 
Vos=25V,10=250mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
85 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V, 
10=250mA 
Turn-Off 
Delay Time (2)(3) 
td(off} 
16 
ns 


Fall Time (2)(3) 
It 
8 
ns 


(1) Measured 
under pulsed conditions. 
Width=300l1s. 
Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured 
with 50n source impedance 
and <5ns rise time on a pulse generator 


3-349 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS 
FET 


ISSUE 1 - MARCH 
94 


FEATURES 
* 
240 Volt Vos 
* 
ROSlon)=16Q 


I ZVN0124A I 


'Gr 
S 


E-Line 
T092 Compatible 


APPLICATIONS 
* 
Telephone 
handsets 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
240 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
160 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
240 
V 
10=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
1 
3 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, VOs=0V 


Zero Gate Voltage 
Drain 
losS 
10 
IJA 
VOs=240 V, VGs=0 
Current 
100 
IJA 
Vos=192 V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10(on) 
500 
mA 
Vos=25 V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
16 
0 
VGs=10V,10=250mA 
Resistance (1) 


Forward Transconductance 
gfs 
100 
mS 
Vos=25V,10=250mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
85 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V, 
10=250mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
16 
ns 


Fall Time (2)(3) 
It 
8 
ns 


(1) Measured 
under pulsed conditions. 
Width=300ILS. Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured 
with 500 source impedance 
and <5ns rise time on a pulse generator 
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Vos·Drain Source Voltage (Volts) 
Vos-Drain Source Voltage (Volts) 


Output Characteristics 
Saturation Characteristics 
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VGs-Gale Source Vo~age (Volts) 
VGs-Gale Source Voltage (Volts) 


Voltage Saturation Characteristics 
Transfer Characteristics 
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VGs-Gale Source Vo~ge 
(Volts) 
Temperature 
(DC) 


On-resistance vs gate-source voltage 
Normallsed RDS(on)and VGS(th)V Temperature 
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Transconductance 
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Transconductance 
v gate-source 
voltage 
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N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 94 


FEATURES 
* 
350 Volt VDS 
* 
RDS(on)=50n 


I ZVN0535A 
I 


DGs 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
350 
V 


Continuous 
Drain Current at Tamb=25°C 
ID 
90 
mA 


Pulsed Drain Current 
IDM 
600 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1t'25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVDSS 
350 
V 
10=1mA VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlth) 
1 
3 
V 
ID=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGS=± 20V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
10 
I!A 
Vos=350 V, VGs=0 
400 
I!A 
Vos=280 V, VGS=0V,T=125°C(2) 


On-State Drain Current(1) 
lolon) 
150 
mA 
Vos=25 V, VGs=10V 


Static Drain-Source 
On-State 
RoS(on) 
50 
n 
VGs=10V,10=100mA 
Resistance (1) 


Forward Transconductance(1 
)(2) 
gfs 
100 
mS 
Vos=25V,10=100mA 


Input Capacitance 
(2) 
Ciss 
70 
pF 


Common 
Source Output 
Coss 
10 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
4 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=25V, 
10=100mA 


Turn-Off 
Delay Time (2)(3) 
td(off) 
16 
ns 


Fall Time (2)(3) 
tt 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width=300j!s. 
Duty cycle $2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


I ZVN0535A I 


TYPICAL CHARACTERISTICS 
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N-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
400 Volt VDS 


* 
RDS(onl=50n 


I ZVN0540A I 


DGS 


E·Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
400 
V 


Continuous 
Drain Current at Tam1i'25°C 
ID 
90 
mA 


Pulsed Drain Current 
IDM 
600 
mA 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1i'25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVDSS 
400 
V 
ID=1mA, VGfFOV 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(thl 
1 
3 
V 
10=1mA, VOfF VGS 


Gate-Body 
Leakage 
'GSS 
20 
nA 
VGfF± 20V, VOfFOV 


Zero Gate Voltage Drain Current 
IDSS 
10 
~ 
VDfF400 V, VGfFO 
400 
~ 
VDfF320 V, VGfFOV, T=125°C(2) 


On-State Drain Current(1) 
ID(on) 
150 
mA 
VOfF25 V, VGfF10V 


Static Drain-Source 
On-State 
ROS(on) 
50 
n 
VGfF10V,10=100mA 


Resistance (1) 


Forward Transconductance(1 
)(2) 
gfs 
100 
mS 
VOfF25V ,10=1OOmA 


Input Capacitance 
(2) 
Ciss 
70 
pF 


Common 
Source Output 
Coss 
10 
pF 
VOfF25 V, VGfFOV, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
4 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=25V, 
lo=100mA 


Turn-Off 
Delay Time (2)(3) 
td(off) 
16 
ns 


Fall Time (2)(3) 
It 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle ~% 


(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


3-356 


N-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
450 Volts VDS 


* 
RDSlon)=50n 


I ZVN0545A I 


DGs 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
450 
V 


Continuous 
Drain Current at TamlF25°C 
10 
90 
mA 


Pulsed Drain Current 
10M 
600 
mA 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamlF25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoSS 
450 
V 
10=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
1 
3 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
10 
IlA 
Vos=450 V, VGs=0 
400 
IlA 
Vos=405 V, VGS=0V, T=125°C(2) 


On-State Drain Current(1) 
1010n) 
150 
mA 
Vos=25 V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
50 
n 
VGs=10V,10=100mA 
Resistance (1) 


Forward Transconductance(1 
)(2) 
gfs 
100 
mS 
Vos=2SV,lo=100mA 


Input Capacitance 
(2) 
Ciss 
70 
pF 


Common 
Source Output 
Coss 
10 
pF 
VOs=25 V, VGs=0V, f=1 MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
4 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=25V, 
10=100mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
16 
ns 


Fall Time (2)(3) 
It 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width=300Jls. 
Duty cycle $1% 


(2) Sample test. 
(3) Switching 
times measured 
with son source impedance 
and <Sns rise time on a pulse generator 


3-357 


N-CHANNEL ENHANCEMENT 
MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
90 VoltVos 


* 
Low input 
capacitance 


* 
Fast switching 


I ZVN1409A I 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
90 
V 


Continuous 
Drain Current 
10 
10 
mA 


Pulsed Drain Current 
10M 
40 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamtF25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
Voltage 
BVoss 
90 
V 
10=0.1mA, VGs=0V 


Gate-Source 
Breakdown 
Voltage 
VGS(th) 
0.8 
2.4 
V 
10=0.1mA, Vos= VGS 


Gate Body Leakage 
IGSS 
100 
nA 
VGs=±20V, Vos=°V 


Zero Gate Voltage Drain Current 
loSS 
1 
J,1A 
Vos=90V, VGs=°V 
100 (2) 
J,1A 
Vos=72V, VGs=0V, T=125°C 


On State Drain Current (1) 
10(on) 
10 
mA 
Vos=25 V, VGs=10V 


Static Drain Source On State 
ROS(on) 
250 
0 
VGS=1OV,lo=5mA 
Resistance (1) 


Forward Transconductance 
(1)(2) 
gfs 
2 
mS 
Vos=25V,lo=10mA 


Input Capacitance 
(2) 
Ciss 
6.5 
pF 


Common 
Source Output 
Coss 
3 
pF 
Vo~25 
V, VGs=0V 


Capacitance 
(2) 
f=1 
Hz 


Reverse Transfer 
Capacitance 
(2) 
Crss 
0.65 
pF 


Turn-Qn 
Delay Time (2)(3)(4) 
lel(on) 
0.3 
ns 


Rise Time (2)(3)(4) 
tr 
0.5 
ns 
Voo=25V, 
lo=5mA 


Turn-Qff 
Delay Time (2)(3)(4) 
td(off) 
0.35 
ns 


Fall Time (2)(3)(4) 
It 
0.5 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle S2% 


(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 


(4) Typical Values 
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Output Characteristics 
Saturation Characteristics 
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Voltage Saturation Characteristics 
Transfer Characteristics 
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I ZVN1409A I 


TYPICAL CHARACTERISTICS 
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N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 94 


FEATURES 
* 
60 VoltVos 
* 
ROS(on)=2n 


I ZVN2106A 
I 


'Gr 
s 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
60 
V 


Continuous 
Drain Current at Tam1f'25°C 
10 
450 
mA 


Pulsed Drain Current 
10M 
8 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1f'25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
Voltage 
BVoss 
60 
V 
10=1mA, VGs=0V 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.8 
2.4 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain Current 
loss 
500 
nA 
V0s=60 V, VGS=0 
100 
lIA 
Vos=48 V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
2 
A 
Vos=18V, VGs=10V 


Static Drain-Source 
On-State 
RoS(on) 
2 
n 
VGs=10V,lo=1A 
Resistance (1) 


Forward Transconductance 
(1)(2) 
gfs 
300 
mS 
Vos=18V,lo=1A 


Input Capacitance 
(2) 
Ciss 
75 
pF 


Common 
Source Output 
Coss 
45 
pF 
VOs=18 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
20 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=18V, 
10=1A 


Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
tt 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle S2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


ZVN2106A I 


TYPICAL CHARACTERISTICS 
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N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt VDS 
* 
RDSlon)=40 


I ZVN2110A 
I 


DGS 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
100 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
320 
mA 


Pulsed Drain Current 
10M 
6 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamt?25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
100 
V 
10=1mA, Vmf"'OV 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.8 
2.4 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
'GSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
1 
lJA 
Vos=100V, VGs=° 
Current 
100 
lJA 
Vos=80V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
jOlon) 
1.5 
A 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
RoS(on) 
4 
0 
VGs=10V,lo=1A 
Resistance (1) 


Forward Transconductance 
gfs 
250 
mS 
VDs=25V,lo=1A 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
75 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
8 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V, 
10=1A 
Turn-Off 
Delay Time (2)(3) 
td(off) 
13 
ns 


Fall Time (2)(3) 
tt 
13 
ns 


(1) Measured 
under pulsed conditions. 
Width=300~s. 
Duty cycle :52% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt VOS 
* 
ROSlon)=4Q 


REFER TO ZVN2110A 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
100 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
320 
mA 


Pulsed Drain Current 
10M 
6 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1F25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
100 
V 
lo=lmA, 
VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlth) 
0.8 
2.4 
V 
lo=lmA, 
Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGS=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
1 
IJA 
Vos=100V, VGs=° 
Current 
100 
IJA 
Vos=80V, VGS=0V,T=125°C(2) 


On-State Drain Current(l) 
10(on) 
1.5 
A 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
4 
0 
VGs=10V,10=lA 
Resistance (1) 


Forward Transconductance 
gfs 
250 
mS 
Vos=25V,lo=lA 
(1)(2) 


Input Capacitance (2) 
Ciss 
75 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=25 V, VGs=0V, f=lMHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
C,ss 
8 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
t, 
8 
ns 
Voo=25V, 
lo=lA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
13 
ns 


Fall Time (2)(3) 
It 
13 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle ~2% 
(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 94 


FEATURES 
* 
200 Volt Vos 


* 
ROSlan)= 100 


I ZVN2120A 
I 


oGs 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
200 
V 


Continuous 
Drain Current at TamlF25°C 
10 
180 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamlF25°C 
PIOI 
700 
mW 


Operating 
and Storage Temperature 
Range 
T{Tslg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
200 
V 
10=1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGSllh) 
1 
3 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGS=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
10 
~ 
Vos=200V, VGs=° 


Current 
100 
~ 
Vos=160V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10(on) 
500 
mA 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
10 
0 
VGs=1OV,10=250mA 


Resistance (1) 


Forward Transconductance 
gfs 
100 
mS 
Vos=25V,10=250mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
85 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 


(2) 


Turn-On 
Delay Time (2)(3) 
tdlon) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V, 
10=250mA 


Turn-Off 
Delay Time (2)(3) 
td1off) 
20 
ns 


Fall Time (2)(3) 
tt 
12 
ns 


(1) Measured 
under pulsed conditions. 
Width=30011S. Duty cycle $2% 


(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
200 Volt Vos 


* 
ROSlon)=10n 


REFER TO ZVN2120A 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
200 
V 


Continuous 
Drain Current at TamtF25°C 
10 
180 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T st9 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
200 
V 
10=1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlth) 
1 
3 
V 
lo=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
10 
lJA 
Vos=200V, VGs=° 
Current 
100 
lJA 
Vos=1S0V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
500 
mA 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
RoS(on) 
10 
0 
VGs=10V,10=250mA 
Resistance (1) 


Forward Transconductance 
gfs 
100 
mS 
Vos=25V,lo=250mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
85 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=25 V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V,lo=250mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
20 
ns 


Fall Time (2)(3) 
It 
12 
ns 


(1) Measured 
under pulsed conditions. 
Width=300ILS. Duty cycle ~% 


(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 


N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
350 Volt VOS 


ROS(on)=35n 


I ZVN2535A I 


°G 
S 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
350 
V 


Continuous 
Drain Current at TamlF25°C 
10 
90 
mA 


Pulsed Drain Current 
10M 
1 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamlF25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
350 
V 
10=1mA, VGs=0V 
Breakdown 
Voltage 


Gate-Source 
VGS(th) 
1 
3 
V 
10=1mA, Vos= VGS 
Threshold 
Voltage 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
loss 
10 
!1A 
Vos=350V, VGs=° 
Drain Current 
400 
!1A 
Vos=280V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10(on) 
250 
mA 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
35 
n 
VGs=10V,10=100mA 
Resistance (1) 


Forward Transconductance 
(1)(2) 
gfs 
100 
mS 
Vos=25V,10=100mA 


Input Capacitance 
(2) 
Ciss 
70 
pF 


Common 
Source Output 
Coss 
10 
pF 
VOs=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
4 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=25V, 
10=100mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
16 
ns 


Fall Time (2)(3) 
It 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width=300lJ.s. Duty cycle $2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 94 


FEATURES 
* 
60 Volt Vos 


* 
Rosonl=5n 


I ZVN3306A 
I 


°G 
5 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VoS 
60 
V 


Continuous 
Drain Current at Tam1f'25°C 
10 
270 
mA 


Pulsed Drain Current 
10M 
3 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1f'25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
60 
V 
lo=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
o.a 
2.4 
V 
lo=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain Current 
lOSS 
0.5 
I!A 
Vos=60V, VGS=° 
50 
I!A 
Vos=4aV, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10Con) 
750 
mA 
Vos=1aV, VGs=10V 


Static Drain-Source 
On-State 
RoSCon) 
5 
n 
VGs=10V,lo=500mA 
Resistance (1) 


Forward Transconductance(1 
)(2) 
gfs 
150 
mS 
Vos=1aV,lo=500mA 


Input Capacitance 
(2) 
Ciss 
35 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=1aV, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
a 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
5 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=1aV, 
lo=500mA 


Turn-Off 
Delay Time (2)(3) 
td(off) 
6 
ns 


Fall Time (2)(3) 
It 
a 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt Vos 


* 
ROS(on)=100 


°G 
S 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
100 
V 


Continuous 
Drain Current at Tam1?25°C 
10 
200 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1?25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVosS 
100 
V 
10=1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.8 
2.4 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain Current 
loss 
1 
J.1A 
Vos=100V, VGs=° 
50 
J.1A 
Vos=80V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10(on) 
500 
mA 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
10 
0 
VGs=10V,10=500mA 


Resistance (1) 


Forward Transconductance(1 
)(2) 
gfs 
100 
mS 
Vos=25V,10=500mA 


Input Capacitance 
(2) 
Ciss 
40 
pF 


Common 
Source Output 
Coss 
15 
pF 
Vos=25V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
5 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
5 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=25V, 
10=500mA 


Turn-Off 
Delay Time (2)(3) 
td(off) 
6 
ns 


Fall Time (2)(3) 
t, 
7 
ns 


(1) Measured 
under pulsed conditions. 
Width=300ILS. Duty cycle ~% 


(2) Sample test. 
(3) Switching 
times measured 
with 500 source impedance 
and <5ns rise time on a pulse generator 
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N-CHANNEL 
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FET 


ISSUE 2 - JUNE 94 


FEATURES 
* 
60 Volt VOS 


* 
ROS{on)= 1 n 


I ZVN4206A 
I 


E-liNE 
TQ92 COMPATIBLE 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
60 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
600 
mA 


Pulsed Drain Current 
10M 
8 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
0.7 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
60 
V 
10=1mA, VGs=0V 
Voltage 


Gate-Source Threshold 
Voltage 
VGSlth) 
1.3 
3 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain Current 
loss 
10 
J.!A 
Vos=60V. VGs=° 
100 
J.!A 
Vos=48V, VGS=0V,T=125°C(2) 


On-State Drain Current(1) 
10{on) 
3 
A 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
ROSlonl 
1 
n 
VGs=10V,10=1.5A 
Resistance (1) 
1.5 
n 
VGs=5V,10=500mA 


Forward Transconductance(1 
)(2) 
gfs 
300 
mS 
Vos=25V,10=1.5A 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
60 
pF 
VOs=25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
20 
pF 


Turn-On 
Delay Time (2)(3) 
tdlon) 
8 
ns 


Rise Time (2)(3) 
tr 
12 
ns 
Voo=25V, 
10=1.5A 
Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
It 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300Jls. 
Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


10 
~GS. 
1----~20V 
lil 
8 I-- 
16V 
a. 
14V 1 
lil 
E 
1--7 
12V 
a. 
~ 
E 
C 
6 
10V 
~ 


l!! 
BV 
E 
:; 
BV 
~ 
U 
4 
:J 
C 
7V 
U 
.~ 
6V 
c 
0 
2 
.~ 


5V 
0 
9 
4.5V 
4V 
9 
0 
3.5V 
0 
10 
20 
30 
40 
50 


Vas· Drain Source Voltage 
(Volts) 


Output Characteristics 


~ 


10 


~ 
lil 
a. 


B 
E 
'" 
~ 
Cl., 
E 
g 
6 
~ 
:J 
'" 
u 
f::' 
4 
" 


C 
:J 
.~ 
0en 
-- 


10- 
0 


.S; 
2 
3A 
f!! 
1.5A 
9 
0 
<h 
0.5A 
0 
0 
> 
0 
2 
4 
6 
B 
10 


VGs-Gate Source Voltage 
(Volts) 


Voltage Saturation Characteristics 


- 


1.0~ 


ID-Drain Current (Amps) 


On-resistance v drain current 


10 
VGS. 


20V 


.-- 
....- 
16V 
B 
/-%~ 
14V 
:oB-~- ~ 


4.5V 
4V 
3.5V 


2 
4 
6 
B 
10 


Vas - Drain Source Voltage (Volts) 


Saturation Characteristics 


6 
I 
I 


Vos.l0V 
./ 


4 
/ 
/ 


2 
V 
/ 


0 
/' 


0 
2 
4 
6 
8 
10 


VGs-Gate Source Voltage 
(Volts) 
Transfer Characteristics 


I 
I 


I 
VGs-l0V 


I 


100l.5A 
~".I_1--- 


/-,./ 
.,.'llV 
1.4 
~ 
12 -_ 
Q'~ 
I 
1:'-': 


1.0 
.,."1 
T""i- 
·i 


0.8 
", 
~~. 
Threshold V_lie" 
GSlTHI 


0.6 
-50 .25 
0 
25 
50 
75 
100125 
150 175 200 225 


Tj-Junction Temperature 
(0C) 


Normallsed ROS(on) and VGS{1h)v Temperature 


1000 
1000 
$ 
900 
$ 
900 
.s 
800 
'" 
.s 
800 
/' 
--. 


CD 
700 
I 
I'\. 


CD 
700 
0 
0 
c 
600 
Ves-10V 
" 


c 
600 
I 
Vos_10V 
~ 
500 
~ 
500 
::l 
\.. 
::l 
"0 
400 
-g 
400 
c 
" 
8 
300 
0 
300 
I'\. 
0 
., 
., 
~ 


200 
c 
200 
f! 
I 
100 
~ 
100 
I 
i! 
'" 
0 
'6> 
0 
0 
1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


10- Drain Current 
(Amps) 
Vas-Gate 
Source 
Voltage 
(Volts) 


Transconductance 
v drain current 
Transconductance 
v gate-source 
voltage 


Vos. 


16 
20V 40V 60V 


200 
~ 
IO-1:SA 
.IV, 
~ 


14 
r/V 
t 
160 


CD 
12 
'J/ 
~ 
'" 
2l 
12 
~ 


10 
II: 'J 
c 
8 
~ 
,", 
CD 
/ V.I 
•• 
80 
\.. 
l:! 
6 
a. 
Cia 
::l 
•• 
0 
~ 
en 
4 
/ 
40 
\. 
~ 
Co. 
en. 
C) 
211 
0 
<h 
" 
0 
0 
10 
20 
30 
40 
50 
60 
70 
80 
> 
o 0.5 
1.0 1.5 
2.0 
2.5 3.0 3.5 
4.0 4.5 
5.0 
5.5 
6.0 


Vos-Drain 
Source 
Vonage (Vons) 
a-Charge 
(nC) 


Capacitance 
v drain-source 
voltage 
Gate charge v gate-source 
voltage 


N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 JULY 1994 


FEATURES 
* 
60 VoltVos 
* 
ROS(on)=10 
* 
Repetitive 
avalanche 
rating 
* 
No transient 
protection 
required 
* 
Characterised 
for 5V logic 
drive 


APPLICATIONS 
* 
Automotive 
relay drivers 
* 
Stepper 
motor 
driver 


ABSOLUTE MAXIMUM 
RATINGS. 


IZVN4206AV 
I 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
60 
V 


Continuous 
Drain Current at Tamb=25°C 
ID 
600 
mA 


Pulsed Drain Current 
IDM 
8 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Continuous 
Body Diode Current at Tamb=25°C 
ISD 
600 
mA 


Avalanche 
Current - Repetitive 
IAR 
600 
mA 


Avalanche 
Current - Repetitive 
EAR 
15 
mJ 


Operating 
and Storage Temperature 
Range 
T:Tsta 
-55 to +150 
°c 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
Voltage 
BVn"" 
60 
V 
In=lmA, 
Vr.~OV 


Gate-Source 
Threshold 
Voltage 
Vr;<olthl 
1.3 
3 
V 
In=1mA, Vn~ Vr;<o 


Gate-Body 
Leakage 
IGSS 
100 
nA 
Vr.~± 
20V, Vn~OV 


Zero Gate Voltage Drain Current 
IDSS 
10 
IJA 
VDs=60V, VGs=° 
100 
IJA 
Vos=48V, VGS=0V,T=125°C(2) 


On-State Drain Current(1) 
'Dlonl 
3 
A 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
RDSlon) 
1 
0 
VGs=10V,ID=1.5A 
Resistance (1) 
1.5 
0 
VGs=5V,ID=.0.5A 


Forward Transconductance(1 
)(2) 
g•• 
300 
mS 
Vos=25V,ID=1.5A 


Input Capacitance 
(2) 
C;« 
100 
pF 


Common 
Source Output 
Cess 
60 
pF 
VDs=25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer Capacitance 
(2) 
C~. 
20 
pF 


Turn-On 
Delay Time (2)(3) 
t"tnn\ 
8 
ns 


Rise Time (2)(3) 
t, 
12 
ns 
VDD=25V, ID=1.5A,VGEN'"10V 
Turn-Off 
Delay TIme (2)(3) 
t"tnffl 
12 
ns 


Fall Time (2)(3) 
It 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300j.ls. 
Duty cycle ~% 
(2) Sample test. 


(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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TYPICAL CHARACTERISTICS 
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N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - JUNE 94 


FEATURES 
* 
60 Volt VoS 
* 
RoSlon) = 1 n 


I ZVN4206C I 


REFER TO ZVN4206A 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-L1NE 
TQ92 COMPATIBLE 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
60 
V 


Continuous 
Drain Current at TamtF25°C 
10 
600 
mA 


Pulsed Drain Current 
10M 
8 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamtF25°C 
Ptot 
0.7 
W 


Operating 
and Storage Temperature 
Range 
Tj:T 519 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
60 
V 
lo=1mA, VGfi"0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
1.3 
3 
V 
10=1mA, Vofi" VGS 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vofi"0V 


Zero Gate Voltage Drain Current 
loSS 
10 
lJ,A 
Vofi"60V. 
VGfi"° 
100 
lJ,A 
Vofi"48V, 
VGfi"0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
3 
A 
Vofi"25V, 
VGfi"10V 


Static Drain-Source 
On-State 
RoS(on) 
1 
0 
VGfi"10V,10=1.5A 
Resistance (1) 
1.5 
0 
VGfi"5V,10=500mA 


Forward Transconductance(1 
)(2) 
gfs 
300 
mS 
Vofi"25V,10=1.5A 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
60 
pF 
Vofi"25V, 
VGfi"0V, f=1 MHz 
Capacitance 
(2) 


Reverse Transfer Capacitance 
(2) 
Crss 
20 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
8 
ns 


Rise TIme (2)(3) 
tr 
12 
ns 
Voo=25V, 
10=1.5A 
Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
1t 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300j!S. 
Duty cycle ~% 
(2) Sample test. 


(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt VOS 


* 
ROS(onl=1.SQ 


* 
Spice 
model 
available 


I ZVN4210A I 


°G 
S 


E-Une 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
100 
V 


Continuous 
Drain Current at TamlF2SoC 
10 
4S0 
mA 


Pulsed Drain Current 
10M 
6 
A 


Gate-Source 
Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamlF2SoC 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-SSto +1S0 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
100 
V 
10=1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.8 
2.4 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
10 
jlA 
Vos=100V, VGs=° 
100 
jlA 
Vos=80V, VGs=0V, T=12S0C(2) 


On-State Drain Current(1) 
10(on) 
2.S 
A 
Vos=25V, VGs=10V 


Static Drain-Source 
On-State 
ROS(on) 
1.S 
n 
VGs=10V,10=1.5A 


Resistance (1) 
1.8 
VGs=5V,10=500mA 


Forward Transconductance(1 
)(2) 
gfs 
250 
mS 
Vos=2SV,10=1.5A 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
40 
pF 
VOs=25V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
12 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
4 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=2SV, 
10=1.SA 


Turn-Qff 
Delay Time (2)(3) 
td(off) 
20 
ns 


Fall Time (2)(3) 
It 
30 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle S2% 


(2) Sample test. 
(3) Switching 
times measured with son source impedance 
and <5ns rise time on a pulse generator 
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Capacitance v drain-source voltage 
Gate charge v gate-source voltage 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 3 - JULY 
94 


FEATURES 
* 
60 VoltVos 
* 
ROS(onl=0.330 
* 
Spice model 
available 


I ZVN4306A I 


APPLICATIONS 
* 
DC-DC convertors 
* 
Solenoids 
I relay drivers 
for automotive 
E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
60 
V 


Continuous 
Drain Current at Tam1f'25'C 
10 
1.1 
A 


Practical Continuous 
Drain Current at Tam1f'25'C 
lop 
1.3 
A 


Pulsed Drain Current 
10M 
15 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1f'25'C 
Ptot 
850 
mW 


Practical Power Dissipation 
at TamIf'25°C* 
Ptotp 
1.13 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
'C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
60 
V 
10=1mA, VGs=0V 
Breakdown 
Voltage 


Gate-Source 
Threshold 
VGS(thl 
1.3 
3 
V 
10=1mA, Vos= VGS 
Voltage 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loSS 
10 
f,lA 
Vos=60V, VGs=° 
Current 
100 
f,lA 
Vos=48V, VGs=0V, T=125'C(2) 


On-State Drain 
10(on) 
12 
A 
Vos=10V, VGs=10V 
Current(1 ) 


Static Drain-Source 
ROS(on) 
0.22 
0.33 
n 
VGS=1OV,lo=3A 
On-State Resistance (1) 
0.32 
0.45 
n 
VGs=5V,10=1.5A 


Forward 
gfs 
700 
mS 
VOs=25V,10=3A 
Transconductance 
(1)(2) 


I ZVN4306A 
I 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Input Capacitance 
(2) 
Ciss 
350 
pF 


Common 
Source 
Coss 
140 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Output Capacitance 
(2) 


Reverse Transfer 
Crss 
30 
pF 
Capacitance 
(2) 


Turn-On 
Delay Time 
td(on) 
8 
ns 
(2)(3) 


Rise Time (2)(3) 
tr 
25 
ns 
Voo=25V, 
VGEN"10V, lo=3A 


Turn-Off 
Delay Time 
td(off) 
30 
ns 
(2)(3) 


Fall Time (2)(3) 
t, 
16 
ns 


(1) Measured 
under pulsed conditions. 
Width=300ILS. Duty cycle ~2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient 
!\hlj-amb) 
150 
'c/w 
Junction 
to Case 
!\hij-case) 
50 
'c/w 
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ZVN4306A I 


TYPICAL CHARACTERISTICS 


Vas. 
20V 12V 10V 
9V 
8V 
9 
VGS><3V 
3.5V 
5V 
6V 
12 
Ii 
10 
11I 


7V 
III 
<.> 
'[ 
10 
e: 
.fl 
9 
Ul 
E 
8- 
'u; 
~ 
6V 
IIIc: 
1: 
7- 
e: 
~ 
6_ 
0 
1.0 
Isv 
::> 
5_ 
5V 
III 
U 
4 
~ 
10V 
::> 
e: 
'/ 
0 
.~ 
3 
I 
en 
c 
2 .J; 
4V 
e: 
3.5V 
'e 
.9 
1 
'? 
IIII 
0 
3V 
~ 
0.1 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
0.1 
1 
10 
00 
0 
Vas - Drain Source Voltage 
(Volts) 
c: 
Io-Drain Current (Amps) 
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Vos-Draln Source Voltage (Volts) 
a-Charge 
(nC) 
Capacitance 
v drain-source 
voltage 
Gate charge v gate-source 
voltage 


N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt Vos 


* 
ROS1on) = 0.50 


* 
Spice model 
available 


I ZVN4310A 
I 


o,r 


S 


E-Une 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
100 
V 


Continuous 
Drain Current at TamtF25°C 
10 
0.9 
A 


Practical Continuous 
Drain Current at TamtF25°C 
lop 
1 
A 


Pulsed Drain Current 
10M 
12 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamtF25°C 
Ptot 
850 
mW 


Practical Power Dissipation 
at TamtF25°C* 
Ptotp 
1.13 
W 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoSS 
100 
V 
lo=1mA, VG~OV 
Breakdown 
Voltage 


Gate-Source 
Threshold 
VGS(th) 
1 
3 
V 
lo=1mA, Vos= VGS 
Voltage 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V. Vos=0V 


Zero Gate Voltage 
loSS 
10 
IlA 
Vos=100V, VGs=° 
Drain Current 
100 
IlA 
Vos=80V. VGs=0V, T=125°C(2) 


On-State Drain 
jOlon) 
9 
A 
Vos=25 V. VGs=10V 
Current(1 ) 


Static Drain-Source 
RoSlon) 
0.36 
0.5 
n 
VGs=10V.lo=3A 
On-State Resistance (1) 
0.48 
0.65 
n 
VGs=5V. 'o=1.5A 


Forward 
gfs 
600 
mS 
Vos=25V,lo=3A 
Transconductance 
(1)(2 


I ZVN4310A 
I 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
CONDITIONS. 


Input Capacitance 
(2) 
Ciss 
350 
pF 


Common 
Source 
Coss 
140 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Output Capacitance 
(2) 


Reverse Transfer 
Crss 
30 
pF 
Capacitance 
(2) 


Turn-On 
Delay Time 
td(on) 
8 
ns 
(2)(3) 


Rise Time (2)(3) 
tr 
25 
ns 
Voo=25V, 
VGEN"10V, lo=3A 
RGs=50n 


Turn-Off 
Delay Time 
td(off) 
30 
ns 
(2)(3) 


Fall Time (2)(3) 
tt 
16 
ns 


(1) Measured 
under pulsed conditions. 
Width=300~s. 
Duty cycle ~2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


PARAMETER 
SYMBOL 
MAX. 
UNIT 


Thermal 
Resistance:Junction 
to Ambient 
Rlhij-ambl 
150 
°cm 
Junction 
to Case 
R1hij-casel 
50 
°cm 
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Vos - Drain Source Voltage (Volts) 
a: 
Io-Drain Current (Amps) 


Saturation 
Characteristics 
On-resistance 
v drain current 
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Tj-Junction Temperature 
(OC) 
10(on)- Drain Current (Amps) 


Normallsed 
RDS(on) and VGS(lh) v Temperature 
Transconductance 
v drain current 
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Vos-Drain Source Voltage (Volts) 
Q-Charge 
(nG) 
Capacitance 
v drain-source 
voltage 
Gate charge v gate-source 
voltage 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 
I ZVN4424A I 


ISSUE 2 January 
1994 


FEATURES 
* 
240 Volt vos 
* 
ROSlon)=4.3n typical 
at VGs=2.5V 
* 
Low threshold 


APPLICATIONS 
* 
Earth recall and dialling 
switches 
* 
Electronic 
hook switches 
* 
Battery 
powered 
equipment 


ABSOLUTE MAXIMUM 
RATINGS. 


E-line 
92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
240 
V 


Continuous 
Drain Current at Tam1?25°C 
10 
260 
mA 


Pulsed Drain Current 
10M 
1.0 
A 


Gate Source Voltage 
VGS 
±40 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
750 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
240 
V 
lo=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
VGS(th) 
0.8 
1.8 
V 
10=1mA. Vos= VGS 
Voltage 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 40V, Vos=0V 


Zero Gate Voltage Drain 
loss 
10 
jJA 
Vos=240 V, VGs=0 
Current 
100 
jJA 
Vos=190 V, VGs=0V, T=125°C 


On-State Drain Current (1) 
lolon) 
0.8 
1.4 
A 
Vos=10 V, VGs=10V 


Static Drain-Source 
RoSlon) 
4 
5.5 
n 
VGS=1OV,lo=500mA 
On-State Resistance (1) 
4.3 
6 
n 
VGs=2.5V,lo=100mA 


Forward 
gfs 
0.4 
0.75 
S 
Vos=10V,lo=0.5A 
Transconductance 
(1) (2) 


Input Capacitance 
(2) 
Ciss 
110 
200 
pF 


Common 
Source Output 
Coss 
15 
25 
pF 
Vos=25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Crss 
3.5 
15 
pF 
Capacitance 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
2.5 
5 
ns 


Rise Time (2)(3) 
tr 
5 
8 
ns 
Voo=50V,lo=0.25A, 
Turn-Off 
Delay Time (2)(3) 
td(off) 
40 
60 
ns 
VGEf'F10V 


Fall Time (2)(3) 
It 
16 
25 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle S2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


IZVN4424A1cl 


TYPICAL CHARACTERISTICS 
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Vas - Drain Source Voltage (Volts) 
VGs· Gate Source Voltage 
(Volts) 


Saturation 
Characteristics 
Transfer 
Characteristics 
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10- Drain Current (Amps) 
VGS-Gate Source Voltage (Volts) 


Transconductance 
v drain current 
Transconductance 
v gate-source 
voltage 
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TYPICAL CHARACTERISTICS 
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Vos-Drain Source Voltage (Vo~s) 
Q-Gate Charge (nC) 
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Gate charge v gate-source 
voltage 
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N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS 
FET 
I ZVN4424C I 


ISSUE 2 January 1994 


FEATURES 
* 
240 Volt vos 


* 
ROS(onl=4.3Q typical 
at VGs=2.5V 


* 
Low threshold 
Gf 
S 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
240 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
260 
mA 


Pulsed Drain Current 
10M 
1.0 
A 


Gate Source Voltage 
VGS 
±40 
V 


Power Dissipation 
at Tam~25°C 
PlOt 
750 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
240 
V 
10=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
VGS(th) 
0.8 
1.8 
V 
10=1mA, Vos= VGS 
Voltage 


Gate-Body 
Leakage 
'GSS 
100 
nA 
VGS--±40V, Vos=0V 


Zero Gate Voltage Drain 
loSS 
10 
~ 
Vos=240 V, VGs=0 
Current 
100 
~ 
Vos=1S0 V, VGs=0V, T=125°C 


On-State Drain Current (1) 
10(on) 
0.8 
1.4 
A 
Vos=10 V, VGs=10V 


Static Drain-Source 
ROS(on) 
4 
5.5 
n 
VGs=10V,10=500mA 
On-State Resistance (1) 
4.3 
6 
n 
VGs=2.5V,10=100mA 


Forward 
gfs 
0.4 
0.75 
S 
Vos=10V,10=0.5A 
Transconductance 
(1) (2) 


Input Capacitance 
(2) 
Ciss 
110 
200 
pF 


Common 
Source Output 
Coss 
15 
25 
pF 
Vos=25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Crss 
3.5 
15 
pF 
Capacitance 
(2) 


Turn-On 
Delay Time (2)(3) 
tdlon) 
2.5 
5 
ns 


Rise Time (2)(3) 
tr 
5 
8 
ns 
Voo",50V,10=0.25A, 
Turn-Off 
Delay Time (2)(3) 
td(off) 
40 
60 
ns 
VGEI'F10V 


Fall Time (2)(3) 
It 
16 
25 
ns 


(1) Measured 
under pulsed conditions. 
Width=300I!s. 
Duty cycle $2% 
(2) Sample test. 


(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS 
FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt Vos 
* 
ROS(on)=3,Q 
* 
Low threshold 
voltage 


I ZVNL110A I 


oGs 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
100 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
320 
mA 


Pulsed Drain Current 
10M 
6 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamlF25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
T{Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
100 
V 
10=1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlth) 
0.75 
1.5 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
'GSS 
100 
nA 
VGS=±20V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
10 
~ 
Vos=100 V, VGs=0 
500 
~ 
Vos=80 V, VGs=0V, T=125°C (2) 


On-State Drain Current(1) 
'olon) 
750 
mA 
Vos=25 V, VGs=5V 


Static Drain-Source 
On-State 
RoSlon) 
4.5 
n 
VGs=5V,lo=250mA 
Resistance (1) 
3.0 
n 
VGs=10V,lo=500mA 


Forward Transconductance 
gfs 
225 
mS 
Vos=25V,lo=500mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
75 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2 
Crss 
8 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
12 
ns 
Voo=25V, VGs=10V, 10=lA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
15 
ns 


Fall Time (2)(3) 
It 
13 
ns 


(1) Measured 
under pulsed conditions. 
Width=300l1s. 
Duty cycle :S:2%(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


N-CHANNEL 
ENHANCEMENT 
MODE VERTICAL DMOS 
FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
200 Volt VOS 


* 
ROS(on)=10n 


* 
Low threshold 


I ZVNL120A 
I 


APPLICATIONS 
* 
Telephone 
handsets 
E-Line 
1092 Com atible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
200 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
180 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
200 
V 
10=1mA. VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.5 
1.5 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGS=± 20V, Vos=0V 


Zero Gate Voltage Drain Current 
loss 
10 
J.1A 
Vos=200 V, VGs=o 
100 
J.1A 
Vos=160V. 
VGs=0V. T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
500 
mA 
Vos=25 V. VGs=5V 


Static Drain-Source 
On-State 
RoS(on) 
10 
n 
VGs=5V,lo=250mA 
Resistance (1) 
10 
n 
VGs=3V,lo=125mA 


Forward Transconductance 
gfs 
200 
mS 
Vos=25V,lo=250mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
85 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=25 V. VGs=0V. f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
7 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V, 
10=250mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
20 
ns 


Fall Time (2)(3) 
!t 
12 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle :52% (2) Sample test. 
(3) Switching 
times measured 
with 50n source impedance 
and <5ns rise time on a pulse generator 
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TYPICAL CHARACTERISTICS 


Vo•• 
VGs= 
1.6 
10V~ 
1.0 
k;::: 
10V 
<il 
........•1::::=;:::::; 
8V 
8V 
0- 
1.4 
<il 
[::.;::: :;:::::: 
BV 
E 
~ ~ ~ 
Bv 
0- 
~ 
12 
E 
0.8 
~ ~ 
c 
.& P' 
5V 
~ 
~ V- 


4V 
~ 
1.0 
~ 
C 
0.6 


::> 
~ 
~ 
...;.'l 
U 
0.8 
4V 
::> 
.oI!~ 
.S; 
V 
u 
e 
0.6 
c: 
0.4 
If/ 
0 
J 
.~ 


~ 


3V 
C 
0.4 I 
0 
.~ 


0 
3V 
C 
02 
.e 
02 
0 
II 
ZV 
.e 
ZV 
0 
Ii 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
0 
2 
4 
6 
8 
10 


Vos· Drain Source Voltage 
(Volts) 
Vos - Drain Source Voltage 
(Volts) 


Output Characteristics 
Saturation 
Characteristics 


Vos. 


1.6 
- 
40V 
500 
I 
<il 
1.4 
'" 
0- 
/ 
- 
ZOV 
Ui 
'\ 
I 
E 
- 
~ 
12 
-- 
.5- 
400 
Vos.Z5V 


'" 
8 
c 
1.0 
~ 
l-~ 
10V 
c: 
300 


::> 
0.8 
~ 


U 
::> 
\ 
"C 
c: 
0.6 
c: 
200 
\ 
"i! 
/ 
8 
0 
0.4 
III 
I 
\ 
c: 
c 
1/ 
e 
lw 
1"- 
0 
02 
l 


.E 
/ 
V 


0 


0 
1 
2 
3 
4 
5 
6 
7 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
8 
9 
10 


VGs-Gate Source Voltage 
(Volts) 
VGs-Gate Source Voltage 
(Volts) 


Transfer Characteristics 
Transconductance 
v gate-source 
voltage 


500 
I 
I 
100 


Ui 
........ 


80 
.5- 
400 
/ 
I 
I 
\ 
u::- 


Gl 
Vos.Z5V 
So 


g 
300 
Gl 
60 


~ 
g 
el. 


I 
as 


::> 
'" 
"C 
200 I 
" 


40 
c: 
as 


8 


0- 


J 
as 
"- 


III 
100 
U 
~ 
U 
20 
-.- 
i 


..•..... 
e- 
o 
en. 


0 
02 
0.4 
0.6 
0.8 
1.0 
12 
1.4 
1.6 
1.8 
2.0 
0 
10 
20 
30 
40 
50 


10- Drain Current (Amps) 
Vos-Drain Source Voltage (Volts) 


Transconductance 
v drain current 
Capacitance 
v drain-source 
voltage 


9 
VGs-2V 
3V 
W 
16 
1 


liJ 
., 
Ves_ 
u 
•• 
14 
c: 
~ 
10-7oomA 
,/ 50V 
III 
'in 
., 
12 
,/ 
100V 
·Ui 
Cl 
,/ 
., 
S 
10 
a: 
~ 
./ 
,/ ./ 
150V 
c: 
/ 
J 
5V 


8 
0 
10- 
~ 
,/ 1./ 
,/ 
., 
~10V 
6 
f:? 
" 
./ 
,/ l./ 
" 
0 
0 
en 
4 
en 
~ 
or 
c: 


Cl 
2/ 
"e 
~ 
0 
0 


.J...~ 
1 
> 
0 
0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
0 
10 
100 
1000 
iii0 


a-eharge 
(nC) 
a: 
ID-Drain Current 
(mA) 


Gate charge v gate-source 
voltage 
On-resistance 
v drain current 


9 
100 
2.4 
., 
I 
I 
I 
I 
I 
u 
2.2 
c: 
~ 
IVG"5v\~ --+;., ?- 
III 
2.0 
'in 
c> 
10- 


250"'f' 
~ 
·iii 
> 
1.8 
I 
I~<'- 
- 
., 
\ 
"0 
a: 
c: 
1.6 
., 
10- 


III 
I '" ~ 
VGs-3V 
f:? 
10 
1A 
~ 
1.4 
~~ 
-1j'"12~mA 
" 
in 
0 
O.SA 
0 
1.2 
..~ 
rn 
0.1A 
a: 
-- 
Q Y I 
VGS-Vo< 
c: 
"0 
1.0 
.~ 
3l 
0.8 
••••••.<Nt 
I· -,-....... 
10-1mA 
'? 
~ 
~ 
I· • T"-'told v~ W'- 


z 
E 
0.6 
I 
I 
I 
OJ j""J I 
Q 
1 
0 
0.4 
l!l 
1 
10 
20 
Z 
-80 -60 -40 -20 
o 
20 
40 
60 
80100 
120140 
160 
II: 


VGs-Gate 
Source 
Voltage (Volts) 
Tj-Junction 
Temperature 
(CO) 


On-resistance 
vs gate-source 
voltage 
Normallsed 
RDS(on) and VGS(th) vs Temperature 


N~HANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
200 Volt Vos 


* 
ROS(on)=10n 


* 
Low threshold 


APPLICATIONS 
* 
Telephone 
handsets 


I ZVNL120C I 


REFER TO ZVNL 120A FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
200 
V 


Continuous 
Drain Current at Tam1?25°C 
10 
180 
mA 


Pulsed Drain Current 
10M 
2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1?25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
200 
V 
10=1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
0.5 
1.5 
V 
10=1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain Current 
loss 
10 
1lA 
Vos=200 V, VGs=0 
100 
1lA 
Vos=160 V, VGs=0V, T=125"C(2) 


On-State Drain Current(1) 
lo(on) 
500 
mA 
Vos=25 V, VGs=5V 


Static Drain-Source 
On-State 
RoS(on) 
10 
n 
VGs=5V,10=250mA 
Resistance (1) 
10 
n 
VGs=3V,10=125mA 


Forward Transconductance 
gfs 
200 
mS 
V0s=25V ,10=250mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
85 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=25 V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 


(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=25V, 
lo=250mA 


Turn-Off 
Delay Time (2)(3) 
td(otf) 
20 
ns 


Fall Time (2)(3) 
It 
12 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle $1% 


(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


N-CHANNEL 
ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
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FEATURES 
* 
350 Volt VDS 


* 
RDSlon)=40n 


I ZVNL535A I 


DGs 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
350 
V 


Continuous 
Drain Current at Tamtf'25°C 
10 
90 
mA 


Pulsed Drain Current 
10M 
800 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamtf'25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
350 
V 
10=1mA, VGs=0V 
Breakdown 
Voltage 


Gate-Source 
VGS(th) 
0.5 
1.5 
V 
10=1mA, Vos= VGS 
Threshold 
Voltage 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
loss 
50 
j!A 
Vos=350 V, VGs=0 
Drain Current 
400 
j!A 
Vos=280 V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
200 
mA 
Vos=25 V, VGs=5V 


Static Drain-Source 
On-State 
RoS(on) 
40 
n 
VGs=5V,lo=100mA 
Resistance (1) 
40 
n 
VGs=3V,10=50mA 


Forward Transconductance 
(1)(2) 
gfs 
100 
mS 
Vos=25V,lo=100mA 


Input Capacitance 
(2) 
Ciss 
70 
pF 


Common 
Source Output 
Coss 
10 
pF 
Vos=25 V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
4 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
7 
ns 
Voo=25V, 
10=100mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
16 
ns 


Fall Time (2)(3) 
It 
10 
ns 


(1) Measured 
under pulsed conditions. 
Width=300J.ls. Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


3-405 


~CHANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 
FEATURES 
* 
200 Volt Vos 
* 
ROS(onl=32n 
'or 
S 


E-Line 
TOO2Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-200 
V 


Continuous 
Drain Current at Tam1?25°C 
10 
-110 
mA 


Pulsed Drain Current 
10M 
-1 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1?25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX 
UNIT 
CONDITIONS. 


Drain-Source 
BVoss 
-200 
V 
10=-lmA, VGfFOV 
Breakdown 
Voltage 


Gate-Source 
VGS(th) 
-1.5 
-3.5 
V 
10=-lmA, VOfF VGS 
Threshold 
Voltage 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, VOfFOV 


Zero Gate Voltage 
loss 
-10 
IJ,A 
VOfF-200 V, VGfFO 
Drain Current 
-100 
IJ,A 
VOfF-160 V, VGfFOV, T=125°C(2) 


On-State Drain Current(l) 
101on) 
-250 
mA 
VOfF-25 V, VGfF-1OV 


Static Drain-Source 
On-State 
ROS(on) 
32 
0 
VGfF-l0V,10=-125mA 
Resistance (1) 


Forward Transconductance 
(1)(2) 
gfs 
50 
mS 
VOfF-25V,lo=-125mA 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
25 
pF 
VOfF-25 V, VGfFOV, f=lMHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
7 
pF 


Turn-On 
Delay Time (2)(3) 
tdlon) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo~25V, 
10=-125mA 
Turn-Off 
Delay Time (2)(3) 
~loff) 
12 
ns 


Fall Time (2)(3) 
tt 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=30011S. Duty cycle S2% (2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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Output Characteristics 
saturation Characteristics 
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Voltage Saturation Characteristics 
Transfer Characteristics 
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Ie- Drain Current (Amps) 
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Ves-Drain Source Voltage (Volts) 
Q-Charge 
(nC) 


Capacitance 
v drain-source 
voltage 
Gate charge v gate-source 
voltage 


P-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 
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FEATURES 
* 
350 Volt V DS 
* 
RDS(onl=100n 
DO; 


S 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
-350 
V 


Continuous 
Drain Current at Tamtr25°C 
10 
-SO 
mA 


Pulsed Drain Current 
10M 
-480 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamtr25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-5Sto +1S0 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX 
UNIT 
CONDITIONS. 


Drain-Source 
BVoSS 
-3S0 
V 
10=-1mA, VGs=0V 
Breakdown 
Voltage 


Gate-Source 
VGS(th) 
-1.5 
-4.5 
V 
10=-1mA, Vos= VGS 
Threshold 
Voltage 


Gate-Body 
Leakage 
IGSS 
100 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
loss 
-20 
!JA 
Vos=-350 V, VGs=0 
Drain Current 
-2 
mA 
Vos=-280 V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lolon) 
-120 
mA 
Vos=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
RoSlon) 
100 
n 
VGs=-1OV,lo=-SOmA 
Resistance (1) 


Forward Transconductance 
(1)(2) 
gfs 
40 
mS 
Vos=-2SV,lo=-SOmA 


Input Capacitance 
(2) 
Ciss 
120 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=-25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
(2) 
Crss 
S 
pF 


Turn-On 
Delay Time (2)(3) 
td(on) 
10 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo=-25V, 
10=-50mA 
Turn-Off 
Delay Time (2)(3) 
td{off) 
15 
ns 


Fall Time (2)(3) 
t, 
20 
ns 


(1) Measured 
under pulsed conditions. 
Width=300j.lS. Duty cycle S2% 
(2) Sample test. 
(3) Switching 
times measured with son source impedance 
and <5ns rise time on a pulse generator 
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TYPICAL CHARACTERISTICS 
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VGs-Gale Source Voltage 
(Volts) 
VGs-Gale Source Voltage 
(Volts) 


Voltage Saturation 
Characteristics 
Transfer 
Characteristics 
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Vos-Drain Source Voltage (Volts) 
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~CHANNELENHANCEMENT 


MODE VERTICAL DMOS FET 
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FEATURES 
* 
400VoltVos 
* 
ROS(onl=150n 


°G 
S 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
-400 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
-45 
mA 


Pulsed Drain Current 
10M 
-400 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
T{Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNrT 
CONDITIONS. 


Drain-Source 
BVoss 
-400 
V 
lo=-1mA, VGs=0V 
Breakdown 
Voltage 


Gate-Source 
VGS(thl 
-1.5 
-4.5 
V 
10=-1mA, Vos= VGS 
Threshold 
Voltage 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGS=± 20V, Vos=0V 


Zero Gate Voltage 
loss 
-20 
jJA 
Vos=-400 V, VGs=0 
Drain Current 
-2 
mA 
V0s=-320 V, VGS=0V,T=125°C(2) 


On-State Drain Current(1) 
lolon) 
-100 
mA 
Vos=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
RoS(on) 
150 
n 
VGs=-10V,lo=-50mA 
Resistance (1) 


Forward Transconductance(1)(2 
gfs 
40 
mS 
Vos=-25V,10=-50mA 


Input Capacitance 
(2) 
Ciss 
120 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=-25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
5 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
10 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo~25V, 
lo=-50mA 
Turn-Off 
Delay Time (2)(3) 
tdloff) 
15 
ns 


Fall Time (2)(3) 
It 
20 
ns 


(1) Measured 
under pulsed conditions. 
Width=300ILS. Duty cycle :5:2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


3-412 


P-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 
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FEATURES 
* 
450 Volt Vos 


* 
ROS(onl=150n 
or 
Gs 


E-Line 
TQ92 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-450 
V 


Continuous 
Drain Current at Tamt?25°C 
10 
-45 
mA 


Pulsed Drain Current 
10M 
-400 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-450 
V 
10=-1mA, VGS=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(thl 
-1.5 
-4.5 
V 
10=-1mA, VOS=VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
, VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
-20 
vA 
Vos=-450 V, VGs=0 
Current 
-2 
mA 
Vos=-360 V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10(on) 
-100 
mA 
Vos=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
ROS(on) 
150 
n 
VGs=-10V,lo=-50mA 
Resistance (1) 


Forward Transconductance 
gfs 
40 
mS 
Vos=-25V,lo=-50mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
120 
pF 


Common 
Source Output 
Coss 
20 
pF 
Vos=-25 V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
5 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(onl 
10 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo~25V, 
10=-50mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
15 
ns 


Fall Time (2)(3) 
It 
20 
ns 


(1) Measured 
under pulsed conditions. 
Width=300l1s. 
Duty cycle ~% 


(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5n5 rise time on a pulse generator 


~CHANNELENHANCEMENT 


MODE VERTICAL DMOS FET 
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FEATURES 
* 
200 Volt VDS 


* 
RDSlonl=80n 


DGS 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
-200 
V 


Continuous 
Drain Current at Tamb=25·C 
ID 
-70 
mA 


Pulsed Drain Current 
IDM 
-400 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25·C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to + 150 
·C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVDSS 
-200 
V 
lo=-1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlth) 
-1.5 
-3.5 
V 
lo=-1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain 
loSS 
-10 
lJA 
Vos=-200 V, VGs=0 


Current 
-50 
lJA 
Vos=-160 V, VGs=0V, T=125·C(2) 


On-State Drain Current(1) 
IOlon) 
-100 
mA 
Vos=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
ROS(on) 
80 
n 
VGs=-10V,lo=-50mA 


Resistance (1) 


Forward Transconductance 
gfs 
25 
mS 
Vos=-25V,lo=-50mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
50 
pF 


Common 
Source Output 
Coss 
15 
pF 
Vos=-25 V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
5 
pF 


(2) 


Turn-On 
Delay Time (2)(3) 
td1on) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo=-25V, 
'o=-50mA 


Turn-Off 
Delay Time (2)(3) 
td(off) 
8 
ns 


Fall Time (2)(3) 
tt 
16 
ns 


(1) Measured 
under pulsed conditions. 
Width=300llS. 
Duty cycle S2% 


(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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Vos - Drain Source Voltage 
(Volts) 
Vos - Drain Source Voltage 
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Output Characteristics 
Saturation 
Characteristics 
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VGs-Gate Source Vo~age (Volts) 
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Voltage Saturation 
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TYPICAL CHARACTERISTICS 
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MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
60VoltVDS 


* 
RDSlonl=5Q 


DGs 
E-line 
TOO2 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
-60 
V 


Continuous 
Drain Current at Tam1?25°C 
ID 
-280 
mA 


Pulsed Drain Current 
IDM 
-4 
A 


Gate Source Voltage 
VGS 
± 20 
V 


Power Dissipation 
at Tam1?25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVDSS 
-60 
V 
ID=-1mA, VG~OV 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlthl 
-1.5 
-3.5 
V 
ID=-1mA, VD~ 
VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VG~± 
20V, VD~OV 


Zero Gate Voltage 
Drain 
IDSS 
-0.5 
~A 
VD~-60 
V, VG~O 
Current 
-100 
~ 
VD~-48 
V, VG~OV, T=125°C(2) 


On-State Drain Current(1) 
.ID(on) 
-1 
A 
VD~-18 
V, VG~-10V 


Static Drain-Source 
On-State 
RDSlon) 
5 
n 
VG~-10V,ID=-500mA 
Resistance (1) 


Forward Transconductance 
gfs 
150 
mS 
VD~-18V,ID=-500mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
60 
pF 
VD~-18V, 
VG~OV, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
20 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
tdlon) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
VDD=-18V, 
ID=-500mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
It 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300~s. 
Duty cycle ~2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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TYPICAL CHARACTERISTICS 
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Ves - Drain Source Voltage 
(Volts) 
Ves - Drain Source Voltage 
(Volts) 


Output Characteristics 
Saturation Characteristics 
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VGs-Gate Source Voltage 
(Volts) 
VGs-Gate Source Voltage 
(Volts) 


Voltage Saturation Characteristics 
Transfer Characteristics 
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Temperature (DC) 


On-resistance v drain current 
Normallsed RoS(on)and VGS(th)vs Temperature 
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P-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
60 VoltVos 


* 
ROS(onl=sn 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-60 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
-280 
mA 


Pulsed Drain Current 
10M 
-4 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamtF25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-60 
V 
10=-1mA, VGs=0V 


Voltage 


Gate-Source 
Threshold 
VGS(thl 
-1.5 
-3.5 
V 
10=-1mA, Vos= VGS 


Voltage 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain 
loSS 
-0.5 
!!A 
Vos=-60 V, VGs=0 


Current 
-100 
!!A 
Vos=-48 V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
10(on) 
-1 
A 
Vos=-18 V, VGs=-10V 


Static Drain-Source 
On-State 
ROS(onl 
5 
n 
VGs=-10V,10=-500mA 


Resistance (1) 


Forward Transconductance 
gfs 
150 
mS 
Vos=-18V,10=-500mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
60 
pF 
Vos=-18V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
20 
pF 


(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo=-18V, 
10=-500mA 


Turn-Off 
Delay Time (2)(3) 
td(offl 
12 
ns 


Fall Time (2)(3) 
!t 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300/1s. Duty cycle S2% 
(2) Sample test. 


(3) Switching 
times measured 
with 50n source impedance 
and <5ns rise time on a pulse generator 


P-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
100 Volt VDS 


* 
ROS(on)=SQ 


DGS 
E·line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VDS 
-100 
V 


Continuous 
Drain Current at TamtF25°C 
ID 
-230 
mA 


Pulsed Drain Current 
IDM 
-3 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVDSS 
-100 
V 
ID=-1mA, VGs=°V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
-1.5 
-3.5 
V 
ID=-1mA VDS= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage Drain 
loss 
-1 
lJA 
Vos=-100 V, VGs=0 
Current 
-100 
lJA 
Vos=-BO V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
ID(on) 
-750 
mA 
VDs=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
ROS(on) 
B 
n 
VGs=-1OV,ID=-375mA 
Resistance (1) 


Forward Transconductance 
gfs 
125 
mS 
VDs=-25V,ID=-375mA 


(1)(2) 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
35 
pF 
Vos=-25V, VGs=0V, f=1MHz 


Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
10 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo=-25V, 
lo=-375mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
ft 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300l1s. 
Duty cycle $2% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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Vos - Drain Source Voltage 
(Volts) 


Output Characteristics 
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Ves - Drain Source Voltage 
(Volts) 


Saturation Characteristics 
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Voltage Saturation Characteristics 
Transfer Characteristics 
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10- Drain Current 
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Source 
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Transconductance 
v drain current 
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v gate-source 
voltage 
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FEATURES 
* 
100VoltVos 
* 
ROS(on}=8.Q 


G 
Os 


E-Line 
TOO2Com atible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
-100 
V 


Continuous 
Drain Current at Tam1?25°C 
10 
-230 
mA 


Pulsed Drain Current 
10M 
-3 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1?25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-100 
V 
10=-1mA, VG~OV 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
-1.5 
-3.5 
V 
10=-1mA, VO~ VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VG~± 
20V, Vo~OV 


Zero Gate Voltage Drain 
loss 
-1 
lIA 
Vo~-100 
V, VG~O 
Current 
-100 
lIA 
Vo~-80 
V, VG~OV, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
-750 
mA 
Vo~-25 
V, VG~-10V 


Static Drain-Source 
On-State 
ROS(on) 
8 
0 
VG~-1 OV,10=-375mA 
Resistance (1) 


Forward Transconductance 
gfs 
125 
mS 
Vo~-25V,10=-375mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
35 
pF 
Vo~-25V, 
VG~OV, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
10 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo=-25V, 
10=-375mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
It 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300llS. 
Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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FEATURES 
* 
200 Volt Vos 
* 
ROS(on)=25Q 


°G 
S 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-200 
V 


Continuous 
Drain Current at TamtF25°C 
10 
-120 
mA 


Pulsed Drain Current 
10M 
-1.2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamb=25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to + 150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-200 
V 
10=-1mA, VG'5"0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
-1.5 
-3.5 
V 
lo=-1mA, Vo'5" VGS 
Gate-Body 
Leakage 
IGSS 
20 
nA 
VG'5"± 20V, Vo'5"0V 


Zero Gate Voltage Drain 
loss 
-10 
!1A 
Vo'5"-200 V, VG'5"0 
Current 
-100 
!1A 
Vo'5"-1S0 V, VG'5"0V, T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
-300 
mA 
Vo'5"-25 V, VG'5"-10V 


Static Drain-Source 
On-State 
RoS(on) 
25 
n 
VG'5"-10V,10=-150mA 
Resistance (1) 


Forward Transconductance 
gfs 
50 
mS 
Vo'5"-25V,10=-150mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vo'5"-25V, VG'5"0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
td(on) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo=-25V, 
10=-150mA 
Turn-Off 
Delay Time (2)(3) 
td(off) 
12 
ns 


Fall Time (2)(3) 
tt 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300j.1S. Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 
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TYPICAL CHARACTERISTICS 
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10- Drain Current (Amps) 
VGS-Gale Source Vo~age (Vo~) 


Transconductance 
v drain current 
Transconductance 
v gate-source 
voltage 
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FEATURES 
* 
200 Volt Vos 
* 
ROSlonl=25Q 


G 
Os 


E-Line 


T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
-200 
V 


Continuous 
Drain Current at Tam1F25°C 
10 
-120 
mA 


Pulsed Drain Current 
10M 
-1.2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tam1F25°C 
Ptot 
700 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T $1g 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-200 
V 
10=-1mA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGSlth) 
-1.5 
-3.5 
V 
lo=-1mA, Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain 
loss 
-10 
IlA 
Vos=-200 V, VGs=0 
Current 
-100 
IlA 
V0s=-160 V, VGS=0V,T=125°C(2) 


On-State Drain Current(1) 
lo(on) 
-300 
mA 
Vos=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
RoS(on) 
25 
0 
VGs=-10V,lo=-150mA 
Resistance (1) 


Forward Transconductance 
gfs 
50 
mS 
V0s=-25V,lo=-150mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
100 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=-25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
7 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
tdlon) 
7 
ns 


Rise Time (2)(3) 
tr 
15 
ns 
Voo=-25V, 
10=-150mA 
Turn-Off 
Delay Time (2)(3) 
tdloff) 
12 
ns 


Fall Time (2)(3) 
tt 
15 
ns 


(1) Measured 
under pulsed conditions. 
Width=300Jis. 
Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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FEATURES 
* 
60 Volt Vos 


* 
ROS(onl=14Q 


°G 
S 


E-Line 
1092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-60 
V 


Continuous 
Drain Current at TamlF25°C 
10 
-160 
mA 


Pulsed Drain Current 
10M 
-1.6 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamlF25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:T stg 
-55 to +150 
·C 


'am - 
PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-60 
V 
10=-1mA, VGS=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
-1.5 
-3.5 
V 
10=-1mA. Vos= VGS 


Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain 
loSS 
-0.5 
1IA 
Vos=-60 V, VGs=0 
Current 
-50 
1IA 
Vos=-48 V, VGs=0V, T=125·C(2) 


On-State Drain Current(1) 
lo(on) 
-400 
mA 
Vos=-18 V, VGs=-10V 


Static Drain-Source 
On-State 
RoS(on) 
14 
0 
VGs=-10V,10=-200mA 
Resistance (1) 


Forward Transconductance 
gfs 
60 
mS 
Vos=-18V,10=-200mA 
(1)(2) 


Input Capacitance 
(2) 
Ciss 
50 
pF 


Common 
Source Output 
Coss 
25 
pF 
Vos=-18V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
8 
pF 
(2) 


Turn-Dn 
Delay Time (2)(3) 
td(on) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo~18V, 
10=-200mA 
Turn-Dff 
Delay Time (2)(3) 
td(off) 
8 
ns 


Fall Time (2)(3) 
t, 
8 
ns 


(1) Measured 
under pulsed conditions. 
Width=300ILS. Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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Vos - Drain 
Source 
Voltage 
(Volts) 
Vos - Drain 
Source 
Voltage 
(Volts) 
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10- Drain Current (Amps) 
Vas-Gate 
Source Voltage (Volts) 


Transconductance 
v drain current 
Transconductance 
v gate-source 
voltage 
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FEATURES 
* 
100 Volt Vos 
* 
RoS(on)=20n 


oGS 


E·Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
-100 
V 


Continuous 
Drain Current at TamtF25°C 
10 
-140 
mA 


Pulsed Drain Current 
10M 
-1.2 
A 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at TamtF25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-55 to +150 
.oC 


PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-100 
V 
10=-1mA, VmJ=OV 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
-1.5 
-3.5 
V 
10=-1mA, Vos= VGS 
Gate-Body 
Leakage 
IGSS 
20 
nA 
VGs=± 20V, Vos=0V 


Zero Gate Voltage 
Drain 
loss 
-1 
!iA 
Vos=-100V, VGs=° 
Current 
-50 
!iA 
Vos=-80V, VGs=0V, T=125°C(2) 


On-State Drain Current(1) 
lolon) 
-300 
mA 
Vos=-25 V, VGs=-10V 


Static Drain-Source 
On-State 
RoS(onl 
20 
0 
VGs=-10V,10=-150mA 
Resistance (1) 


Forward Transconductance 
gfs 
50 
mS 
V0s=-25V,10=- 150mA 
11)(2) 


Input Capacitance 
(2) 
Ciss 
50 
pF 


Common 
Source Output 
Coss 
15 
pF 
Vos=-25V, VGs=0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Capacitance 
Crss 
5 
pF 
(2) 


Turn-On 
Delay Time (2)(3) 
tdlon) 
8 
ns 


Rise Time (2)(3) 
tr 
8 
ns 
Voo~25V, 
10=-15OmA 
Turn-Off 
Delay Time (2)(3) 
tdloffl 
8 
ns 


Fall Time (2)(3) 
t, 
8 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IJS. Duty cycle $2% 
(2) Sample test. 
(3) Switching 
times measured with 500 source impedance 
and <5ns rise time on a pulse generator 
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Output Characteristics 
saturation Characteristics 
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VGs-Gate Source Voltage 
(Volts) 
VGs-Gate Source Voltage 
(Volts) 


Voltage SaturatIon Characteristics 
Transfer Characteristics 
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10- Drain Current 
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Vos-Drain 
Source 
Voltage 
(VoRs) 
a-Charge 
(nC) 


capacitance 
v drain-source 
voltage 
Gate charge v gate-source 
voltage 


P-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - MARCH 
94 


FEATURES 
* 
SOVoltVos 
* 
ROS(on)=10Q 
* 
Low threshold 


°G 
S 


E-Une 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-SO 
V 


Continuous 
Drain Current at Tamtr2SOC 
10 
-175 
mA 


Pulsed Drain Current 
10M 
-520 
mA 


Gate Source Voltage 
VGS 
±20 
V 


Power Dissipation 
at Tamtr25°C 
Ptot 
625 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tstg 
-SSto +150 
°C 


'am - 
PARAMETER 
SYMBOL 
MIN. 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVosS 
-SO 
V 
lo=-Q.2SmA. VGS=0V 
Voltage 


Gate-Source 
Threshold 
Voltage 
VGS(th) 
-0.8 
-2.0 
V 
lo=-1mA. Vos= VGS 


Gate-Body 
Leakage 
IGSS 
10 
nA 
VGs=± 20V. VOs=0V 


Zero Gate Voltage Drain 
loss 
-15 
1IA 
Vos=-50V. VGs=°V 
Current 
-60 
1IA 
Vos=-50V. VGS=0V. T=125°C(2) 
-100 
nA 
Vos=-25V. VGs=°V 


Static Drain-Source 
On-State 
ROS(on) 
10 
n 
VGs=-5V.lo=-100mA 
Resistance (1) 


Forward Transconductance 
gfs 
50 
mS 
Vos=-25V.lo=-100mA 
(1)(2) 


Input Capacitance 
(2)(4) 
Ciss 
40 
pF 


Common 
Source Output 
Coss 
15 
pF 
Vos=-25V. VGs=0V. f-1MHz 
Capacitance 
(2)(4) 


Reverse Transfer Capacitance 
Crss 
6 
pF 
(2)(4) 


Turn-On 
Delay Time (2)(3)(4) 
tdlon) 
10 
ns 


Rise TIme (2)(3)(4) 
tr 
10 
ns 
Voo ••..30V. lo=-270mA 
Turn-Off 
Delay TIme (2)(3)(4) 
~(off) 
18 
ns 


Fall Time (2)(3)(4) 
It 
25 
ns 


(1) Measured 
under pulsed conditions. 
Width-300ILS. 
Duty cycle ~% 
(2) Sample test. 
(3) Switching 
times measured with son source impedance 
and <5ns rise time on a pulse generator 
(4) Typical values 


P-CHANNEL ENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - SEPTEMBER 94 


FEATURES 
* 
240 Volt Vos 
* 
ROS(on)=90 
* 
Low threshold 


APPLICATIONS 
* 
Electronic 
Hook Switch 
Dr 
S 


E-line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
Vos 
-240 
V 


Continuous 
Drain Current at Tamb=25°C 
10 
-200 
mA 


Pulsed Drain Current 
10M 
-1 
A 


Gate Source Voltage 
VGS 
±40 
V 


Power Dissipation 
at Tamb=25°C 
Plot 
750 
mW 


Operating 
and Storage Temperature 
Range 
Tj:Tsto 
-55 to +150 
°c 


PARAMETER 
SYMBOL 
MIN. 
TYP 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-240 
V 
10=-1mA, V(jff"OV 
Voltage 


Gate-Source 
Threshold 
VGS(lh) 
-0.7 
-1.4 
-2.0 
V 
10=-1mA, VOS"VGS 
Voltage 


Gate-Body 
Leakage 
I~~c: 
100 
nA 
V~<:F±40V, Vn~OV 


Zero Gate Voltage 
Drain 
loss 
-10 
IJA 
VoS"-240 V, VGS"0 
Current 
-100 
IJA 
VoS"-190V, V(jff"OV, T=125°C 


On-State Drain Current 
IDlnnl 
-0.75 
-1.0 
A 
VD~-10 V, VG!.~-10V 


Static Drain-Source 
ROS(on) 
7.1 
9 
n 
VGS"-1OV,lr-200mA 
On-State Resistance 
8.8 
11 
n 
VGS"-3.5V, 0=-100mA 


Forward Transconductance 
gfs 
125 
mS 
VoS"-10V,lo=-o·2A 
(1) (2) 


Input Capacitance 
(2) 
C;cc 
100 
200 
pF 


Common 
Source Output 
Coss 
18 
25 
pF 
VoS"-25V, VGS"0V, f=1MHz 
Capacitance 
(2) 


Reverse Transfer 
Crss 
5 
15 
pF 
Capacitance 
(2) 


Turn-On 
Delay Time (2)(3) 
t<llnnl 
8 
15 
ns 


Rise Time (2)(3) 
t, 
8 
15 
ns 
Voo=-50V,lo=-o·25A, 
Turn-Qff 
Delay Time (2)(3) 
td10ffl 
26 
40 
ns 
VGEW-10V 


Fall Time (2)(3) 
t, 
20 
30 
ns 


(1) Measured 
under pulsed conditions. 
Width=300IlS. 
Duty cycle S2% (2) Sample test. 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


I ZVP4424A 


TYPICAL CHARACTERISTICS 
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Vas· Drain Source Voltage (Volts) 
VGS- Gate Source Voltage 
(Volts) 


Saturation Characteristics 
Transfer Characteristics 
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ID- Drain Current (Amps) 
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ZVP4424A I 


tyPICAL 
CHARACTERISTICS 
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Q-Gate Charge (nC) 
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Gate charge v gate-source voltage 
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~CHANNELENHANCEMENT 


MODE VERTICAL DMOS FET 


ISSUE 2 - SEPTEMBER 
94 


FEATURES 
* 
240 Volt Vos 
* 
ROS(on)=9n 
* 
Low threshold 


APPLICATIONS 
* 
Electronic 
Hook Switch 


REFER TO ZVP4424A 
FOR GRAPHS 


ABSOLUTE MAXIMUM 
RATINGS. 


E-Line 
T092 Compatible 


PARAMETER 
SYMBOL 
VALUE 
UNIT 


Drain-Source 
Voltage 
VOS 
-240 
V 


Continuous 
Drain Current at T.mb=25°C 
10 
-200 
rnA 


Pulsed Drain Current 
10M 
-1 
A 


Gate Source Voltage 
VGS 
±40 
V 


Power Dissipation 
at T.mb=25°C 
Plot 
750 
mW 


Operating 
and Storage Temperature 
Range 
T1:Tsta 
-55 to +150 
°C 


PARAMETER 
SYMBOL 
MIN. 
TYP 
MAX. 
UNIT 
CONDITIONS. 


Drain-Source 
Breakdown 
BVoss 
-240 
V 
10=-lmA, VGs=0V 
Voltage 


Gate-Source 
Threshold 
VGS(thl 
-0.7 
-1.4 
-2.0 
V 
10=-lmA, Vos= VGS 
Voltage 


Gate-Body 
Leakage 
Im:~ 
100 
nA 
Vr:..=± 40V, Vn<F0V 


Zero Gate Voltage Drain 
loss 
-10 
lJA 
VoS--240 V, VGS"'0 
Current 
-100 
lJA 
Vos=-190V, VGs=0V, T=125°C 


On-State Drain Current 
Inlnnl 
-0.75 
-1.0 
A 
Vn<F-10 V, Vr:<F-1OV 


Static Drain-Source 
ROSlon) 
7.1 
9 
n 
VGs=-lOV,lr-200mA 
On-State Resistance 
8.8 
11 
n 
VGs=-3.5V, 0=-100rnA 


Forward Transconductance 
gfs 
125 
mS 
Vos=-10V,lo=-0.2A 
(1) (2) 


Input Capacitance 
(2) 
C,•.• 
100 
200 
pF 


Common 
Source Output 
Coss 
18 
25 
pF 
Vos=-25V, VGs=0V, f=lMHz 
Capacitance 
(2) 


Reverse Transfer 
Crss 
5 
15 
pF 
Capacitance 
(2) 


Turn-On 
Delay Time (2)(3) 
t"lnnl 
8 
15 
ns 


Rise Time (2)(3) 
t. 
8 
15 
ns 
Voo--50V,lo=-0.25A, 
Turn-Off 
Delay TIme (2)(3) 
t"'ftff\ 
26 
40 
ns 
VGEN"'-10V 
Fall Time (2)(3) 
t, 
20 
30 
ns 


(1) Measured 
under pulsed conditions. 
Width=300JlS. Duty cycle ~% 
(2) Sample test 
(3) Switching 
times measured with 50n source impedance 
and <5ns rise time on a pulse generator 


Page 


4-3 


c 
U 
I- 
~I=I 


I 
I= 
t=====--= 


DIM 
Millimeters 
Inches 


Min 
Max 
Min 
Max 


A 
4.37 
4.77 
0.172 
0.188 


B 
2.16 
2.41 
0.085 
0.095 


C 
3.61 
4.01 
0.142 
0.158 


D 
13.00 
13.97 
0.512 
0.550 


E 
NOM 
1.27 
NOM 
0.05 


F 
0.37 
0.495 
0.016 
0.0195 


E 


~ 


Leads to pass through 
a hole O.7mm dia. 


Various 
lead forms 
are offered, 
details 
of which 
are available 
on request. 


C 
D 
-I 
1-- --·1 
t=1=1============= 


I_I=-~=====~=- 


DIM 
Millimeters 
Inches 


Min 
Max 
Min 
Max 


A 
4.37 
4.77 
0.172 
0.188 


B 
2.16 
2.41 
0.085 
0.095 


C 
3.61 
4.01 
0.142 
0.158 


D 
13.00 
13.97 
0.512 
0.550 


E 
NOM 
2.54 
NOM 
0.10 


F 
0.37 
0.495 
0.016 
0.0195 


~E 


d 
(J) 


DIM 
Millimeters 
Inches 


Min 
Max 
Min 
Max 


A 
4.32 
4.95 
0.170 
0.195 


b 
0.36 
0.51 
0.014 
0.020 


E 
3.30 
3.94 
0.130 
0.155 


e 
2.41 
2.67 
0.095 
0.105 


e1 
1.14 
1.40 
0.045 
0.055 


l 
12.70 
15.49 
0.500 
0.610 


R 
2.16 
2.41 
0.085 
0.095 


S1 
1.14 
1.52 
0.045 
0.060 


W 
0.41 
0.56 
0.016 
0.022 


D 
4.45 
4.95 
0.175 
0.195 
.0 
4° 
6° 
4° 
6° 


c 
1r- 


B11 


I I I 
J~L 


DIM 
Millimeters 


Min 
Max 


A 
11.1 


B 
7.80 


C 
2.80 


D 
0.50 typical 


E 
3.75 typical 


F 
2.29 typical 


G 
15.3 


H 
0.88 


I 
1.2 typical 


J 
3.00 
3.20 


tl.p, 
'f',.,-'-' 
tl.p 
r----7 


\ 
I ! 
r- 
; 
:-, 
, 
, 
I 
, 
\.- 
, 
,-J 


Component 
Round Face 


............. ~ 
...................................................................•......... 


Unwind 
~ 
Direction 


1. There will 
be a minimum 
of 5 pitches 
clear of devices 
at the start and end of the tape. 


2.There 
will 
be no more than 
3 consecutive 
spaces 
on 
the tape 


Millimeters 


Min 
Max 


3.8 
4.2 


12.4 
13.0 


5.95 
6.75 


2.44 
2.94 


18.0 
20.0 


-2.0 
+ 2.0 


-1.0 
+ 1.0 


15.5 
16.5 


17.5 
19.0 


8.5 
9.5 


0.5 


0.9 


Note 


For MOSFET 
pinout 
substitute 
C=D, B=G, E=S 


Nn 


Dim 
mm 


D 
320 nom 


F 
30 nom 


N 
36 nom 


- Add suffix STO to part number followed by letter A, B, E or Fto signify 
orientation, eg ZTX650STOA 


· 
-$- 
. 


1. There will 
be a minimum 
of 5pitches 
clear of devices 


at the start and end of the tape. 


2.There 
will 
be no more than 
3 consecutive 
spaces 
on 


the tape 


Component 
Flat Face 


Llh~ 
r-- 


•• 


\~ 
~Llh 


-, 
I 
; 
~ ~; 
. 


Unwind 
Direction ~ 


DIM 
Millimeters 


Min 
Max 


lZlDo 
3.8 
4.2 


Po 
12.4 
13.0 


P2 
5.95 
6.75 


F, &F2 
2.44 
2.94 


H 
18.0 
20.0 


ll.h 
-2.0 
+ 2.0 


ll.p 
-1.0 
+ 1.0 


Ho 
15.5 
16.5 


W 
17.5 
19.0 


W, 
8.5 
9.5 


u 
0.5 


t 
0.9 


Dim 
mm 


D 
320 nom 


F 
30 nom 


N 
36 nom 


Ordering Information 


Tape on Reels 


Surface Mount Packages 


In addition 
to the packages 
outlined 
in this data book, Zetex 
offers 
a comprehensive 
range of 
surface mount 
devices, 
in the packages shown 
below: 


Part No. 
Surface 
Package 
Mount 
Part 


2N6517 
FMMT6517 
SOT23 


2N6520 
FMMT6520 
SOT23 


2N6714 
FMMT449 
SOT23 


2N6715 
FMMT491 
SOT23 


2N6716 
FMMT491 
SOT23 


2N6717 
FMMT493 
SOT23 


2N6718 
FMMT493 
SOT23 


2N6724 
FMMT38C 
SOT23 


2N6725 
FMMT38C 
SOT23 


2N6726 
FMMT589 
SOT23 


2N6727 
FMMT591 
SOT23 


2N6728 
FMMT591 
SOT23 


2N6729 
FMMT593 
SOT23 


2N6730 
FMMT593 
SOT23 


2N6731 
FMMT493 
SOT23 


2N6732 
FMMT593 
SOT23 


2N7000 
2N7002 
SOT23 


2N7000P 
2N7002 
SOT23 


BC368 
FMMT449 
SOT23 


BC369 
FMMT549 
SOT23 


BC372 
FMMT614 
SOT23 


BC372P 
FMMT614 
SOT23 


BC639 
FMMT493 
SOT23 


BC640 
FMMT593 
SOT23 


BCX38A 
FMMT38A 
SOT23 


BCX38B 
FMMT38B 
SOT23 


BCX38C 
FMMT38C 
SOT23 


BS107P 
ZVNL120G 
SOT223 


BS107PT 
ZVNL120G 
SOT223 


BS170P 
BS170F 
SOT23 


BS250P 
BS250F 
SOT23 


FXT38C 
FMMT38C 
SOT23 


FXT449 
FMMT449 
SOT23 


FXT450 
FMMT491 
SOT23 


FXT451 
FMMT491 
SOT23 


Part No. 
Surface 
Package 
Part No. 
Surface 
Package 
Mount 
Part 
Mount 
Part 


FXT453 
FMMT493 
SOT23 
MPS6601 
FMMT449 
SOT23 


FXT455 
FMMT495 
SOT23 
MPS6651 
FMMT549 
SOT23 


FXT458 
FMMT458 
SOT23 
MPSA06 
FMMTA06 
SOT23 


FXT549 
FMMT549 
SOT23 
MPSA12P 
FMMTA12 
SOT23 


FXT550 
FMMT591 
SOT23 
MPSA42 
FMMTA42 
SOT23 


FXT551 
FMMT591 
SOT23 
MPSA44 
FZT658 
SOT223 


FXT553 
FMMT593 
SOT23 
MPSA56 
FMMTA56 
SOT23 


FXT555 
FMMT596 
SOT23 
MPSA77 
BCV46 
SOT23 


FXT557 
FMMT597 
SOT23 
MPSA77P 
BCV46 
SOT23 


FXT601B 
FZT601B 
SOT223 
MPSA92 
FMMTA92 
SOT23 


FXT603 
FZT604 
SOT223 
MPSA94 
FMMT558 
SOT23 


FXT605 
FZT605 
SOT223 
MPSH10 
FMMTH10 
SOT23 


FXT614 
FMMT614 
SOT23 
MPSH10P 
FMMTH10 
SOT23 


FXT649 
FZT649 
SOT223 
VN10LP 
VN10LF 
SOT23 


FXT651 
FZT651 
SOT223 
VN2222LL 
ZVN3306F 
SOT23 


FXT653 
FZT653 
SOT223 
ZBD849 
FZT849 
SOT223 


FXT655 
FZT655 
SOT223 
ZBD853 
FZT853 
SOT223 


FXT657 
FZT657 
SOT223 
ZBD857 
FZT857 
SOT223 


FXT688B 
FZT688B 
SOT223 
ZBD949 
FZT949 
SOT223 


FXT690B 
FZT690B 
SOT223 
ZBD953 
FZT953 
SOT223 


FXTI04 
FZTI04 
SOT223 
ZBD957 
FZT957 
SOT223 


FXT705 
FZT705 
SOT223 
ZC744 
REFER 
- 


FXT749 
FZTI49 
SOT223 
ZC820/A/B 
ZC830/A/B 
SOT23 


FXTI51 
FZTI51 
SOT223 
ZC821/A/B 
ZC831/A/B 
SOT23 


FXTI53 
FZTI53 
SOT223 
ZC822/A/B 
ZC832/A/B 
SOT23 


FXTI55 
FZTI55 
SOT223 
ZC823/A/B 
ZC833/A/B 
SOT23 


FXTI57 
FZTI57 
SOT223 
ZC824/A/B 
ZC834/A/B 
SOT23 


FXTI88B 
FZTI88B 
SOT223 
ZC825/A/B 
ZC835/A/B 
SOT23 


FXT790A 
FZT790A 
SOT223 
ZC826/A/B 
ZC836/A/B 
SOT23 


FXTA42 
FMMTA42 
SOT23 
ZC2800 
ZC2800E 
SOT23 


FXTA92 
FMMTA92 
SOT23 
ZC2811 
ZC2811E 
SOT23 


MPS2222A 
FMMT2222A 
SOT23 
ZC5800 
ZC5800E 
SOT23 


MPS2369A 
FMMT2369A 
SOT23 
ZCN0545A 
REFER 


MPS2907A 
FMMT2907A 
SOT23 
ZCN9150A 
REFER 


MPS5179 
FMMT5179 
SOT23 
ZDX1F 
REFER 


Part No. 
Surface 
Package 
Part No. 
Surface 
Package 
Part No. 
Surface 
Package 
Mount 
Part 
Mount 
Part 
Mount 
Part 


ZDX1R 
REFER 
ZTX337C 
BCW65H 
SOT23. 
ZTX602 
FZT603 
SOT223 


ZDX2F 
REFER 
ZTX341 
BCX41 
SOT23. 
ZTX603 
FZT603 
SOT223 


ZDX2R 
REFER 
ZTX360 
REFER 
ZTX604 
FZT604 
SOT223 


ZDX3F 
REFER 
ZTX384C 
BC859C 
SOT23 
ZTX605 
FZT605 
SOT223 


ZDX3R 
REFER 
ZTX413 
REFER 
ZTX614 
FMMT614 
SOT23 


ZDX4F 
REFER 
ZTX415 
FMMT415 
SOT23 
ZTX649 
FZT649 
SOT223 


ZDX4R 
REFER 
ZTX449 
FMMT449 
SOT23 
ZTX650 
FZT651 
SOT223 


ZDX5 
REFER 
ZTX450 
FMMT491 
SOT23 
ZTX651 
FZT651 
SOT223 


ZDX6 
REFER 
ZTX451 
FMMT491 
SOT23 
ZTX652 
FZT653 
SOT223 


ZR431C 
ZR431G 
SOT223 
ZTX452 
FMMT493 
SOT23 
ZTX653 
FZT653 
SOT223 


ZRA124A 
ZRA124F 
SOT23. 
ZTX453 
FMMT493 
SOT23 
ZTX654 
FZT655 
SOT223 


ZRA124Y 
ZRA124F 
SOT23. 
ZTX454 
FMMT495 
SOT23 
ZTX655 
FZT655 
SOT223 


ZRA125A 
ZRA125F 
SOT23. 
ZTX455 
FMMT495 
SOT23 
ZTX656 
FZT657 
SOT223 


ZRA125Y 
ZRA125F 
SOT23. 
ZTX457 
FMMT497 
SOT23 
ZTX657 
FZT657 
SOT223 


ZRA245A 
ZRA245F 
SOT23. 
ZTX458 
FMMT458 
SOT23 
ZTX658 
FZT658 
SOT223 


ZRA245Y 
ZRA245F 
SOT23. 
ZTX500 
BCW61B 
SOT23 
ZTX688B 
FZT688B 
SOT223 


ZRA250A 
ZRA250F 
SOT23. 
ZTX510 
BSS65 
SOT23 
ZTX689B 
FZT689B 
SOT223 


ZRA250Y 
ZRA250F 
SOT23. 
ZTX537C 
BCW68H 
SOT23 
ZTX690B 
FZT690B 
SOT223 


ZRA400A 
ZRA400F 
SOT23. 
ZTX541 
HT3 
SOT23 
ZTX692B 
FZT692B 
SOT223 


ZRA400Y 
ZRA400F 
SOT23. 
ZTX549 
FMMT549 
SOT23 
ZTX694B 
FZT694B 
SOT223 


ZRB500A 
ZRB500F 
SOT23. 
ZTX549A 
FMMT549A 
SOT23 
ZTX696B 
FZT696B 
SOT223 


ZRB500Y 
ZRB500F 
SOT23. 
ZTX550 
FMMT591 
SOT23 
ZTX704 
FZT705 
SOT223 


ZRC330A 
ZRC330F 
SOT23 .. 
ZTX551 
FMMT591 
SOT23 
ZTX705 
FZT705 
SOT223 


ZRC330Y 
ZRC330F 
SOT23. 
ZTX552 
FMMT593 
SOT23 
ZTX712 
BCV46 
SOT223 


ZSR330C 
ZSR330G 
SOT223 
ZTX553 
FMMT593 
SOT23 
ZTX749 
FZT749 
SOT223 


ZSR500C 
ZSR500G 
SOT223 
ZTX554 
FMMT593 
SOT23 
ZTX750 
FZT751 
SOT223 


ZSR600C 
ZSR600G 
SOT223 
ZTX555 
FMMT596 
SOT23 
ZTX751 
FZT751 
SOT223 


ZSR800C 
ZSR800G 
SOT223 
ZTX556 
FMMT596 
SOT23 
ZTX752 
FZT753 
SOT223 


ZSR1000C 
ZSR1000G 
SOT223 
ZTX557 
FMMT597 
SOT23 
ZTX753 
FZT753 
SOT223 


ZTX214C 
BC860C 
SOT23. 
ZTX558 
FMMT558 
SOT23 
ZTX754 
FZT755 
SOT223 


ZTX300 
BCW60B 
SOT23. 
ZTX576 
FMMT596 
SOT23 
ZTX755 
FZT755 
SOT223 


ZTX314 
FMMT2369A 
SOT23. 
ZTX600 
FZT601B 
SOT223 
ZTX756 
FZT757 
SOT223 


ZTX320 
FMMT918 
SOT23. 
ZTX600A 
FZl601B 
SOT223 
ZTX757 
FZT757 
SOT223 


ZTX321 
FMMT918 
SOT23. 
ZTX600B 
FZT601B 
SOT223 
ZTX758 
FZT758 
SOT223 


ZTX322 
BFQ31 
SOT23. 
ZTX601 
FZT601B 
SOT223 
ZTX776 
REFER 


ZTX323 
BFQ31A 
SOT23. 
ZTX601A 
FZT601B 
SOT223 
ZTX788A 
REFER 


ZTX325 
BFS17 
SOT23. 
ZTX601B 
FZT601B 
SOT223 
ZTX788B 
FZT788B 
SOT223 


Part No. 
Surface 
Package 
Part No. 
Surface 
Package 
Mount 
Part 
Mount 
Part 


ZTX789A 
FZT789A 
SOT223 
ZVN2120C 
ZVNL120G 
SOT223 


ZTX790A 
FZT790A 
SOT223 
ZVN2535A 
ZVNL120G 
SOT223 


ZTX792A 
FZT792A 
SOT223 
ZVN3306A 
ZVN3306F 
SOT23 


ZTX795A 
FZT795A 
SOT223 
ZVN3310A 
ZVN3310F 
SOT23 


ZTX796A 
FZT796A 
SOT223 
ZVN4206A 
ZVN4206G 
SOT223 


ZTX849 
FZT849 
SOT223 
ZVN4206C 
ZVN4206G 
SOT223 


ZTX851 
FZT851 
SOT223 
ZVN4210A 
ZVN4210G 
SOT223 


ZTX853 
FZT853 
SOT223 
ZVN4306A 
ZVN4306G 
SOT223 


ZTX855 
FZT855 
SOT223 
ZVN4310A 
ZVN4310G 
SOT223 


ZTX857 
FZT857 
SOT223 
ZVN4424A 
ZVN4424G 
SOT223 


ZTX869 
FZT869 
SOT223 
ZVN4424C 
ZVN4424G 
SOT223 


ZTX948 
FZT948 
SOT223 
ZVNLll0A 
ZVNL110G 
SOT223 


ZTX949 
FZT949 
SOT223 
ZVNL120A 
ZVNL120G 
SOT223 


ZTX951 
FZT951 
SOT223 
ZVNL120C 
ZVNL120G 
SOT223 


ZTX953 
FZT953 
SOT223 
ZVNL535A 
REFER 


ZTX955 
FZT955 
SOT223 
ZVP0120A 
ZVP2120G 
SOT223 


ZTX956 
FZT956 
SOT223 
ZVP0535A 
REFER 


ZTX957 
FZT957 
SOT223 
ZVP0540A 
REFER 


ZTX958 
FZT958 
SOT223 
ZVP0545A 
REFER 


ZTX968 
FZT968 
SOT223 
ZVP1320A 
ZVP1320F 
SOT23 


ZTX1047A 
REFER 
ZVP2106A 
ZVP2106G 
SOT223 


ZTX 1048A 
REFER 
ZVP2106C 
ZVP2106G 
SOT223 


ZTX1049A 
REFER 
ZVP2110A 
ZVP2110G 
SOT223 


ZTXl051A 
REFER 
ZVP2110C 
ZVP2110G 
SOT223 


ZTX1 053A 
REFER 
ZVP2120A 
ZVP2120G 
SOT223 


ZTXl055A 
REFER 
ZVP2120C 
ZVP2120G 
SOT223 


ZTXl056A 
REFER 
ZVP3306A 
ZVP3306F 
SOT23 


ZVN0120A 
ZVNL120G 
SOT223 
ZVP3310A 
ZVP331OF 
SOT23 


ZVN0124A 
ZVNL120G 
SOT223 
ZVP4105A 
BSS84 
SOT23 


ZVN0535A 
REFER 
ZVP4424A 
ZVP4424G 
SOT223 


ZVN0540A 
ZVN0545G 
SOT223 
ZVP4424C 
ZVP4424G 
SOT223 


ZVN0545A 
ZVN0545G 
SOT223 


ZVN1409A 
REFER 


ZVN2106A 
ZVN2106G 
SOT223 


ZVN2110A 
ZVN2110G 
SOT223 


ZVN2110C 
ZVN2110G 
SOT223 


ZVN2120A 
ZVNL120G 
SOT223 


Part Number 
Page No. 


2N6517 
3-3 


2N6520 
3-4 


2N6714 
3-5 


2N6715 
3-5 


2N6716 
3-6 


2N6717 
3-6 


2N6718 
3-6 


2N6724 
3-7 


2N6725 
3-7 


2N6726 
3-8 


2N6727 
3-8 


2N6728 
3-9 


2N6729 
3-9 


2N6730 
3-9 


2N6731 
3-10 


2N6732 
3-11 


2N7000 
3-12 


2N7000P 
3-13 


BC368 
3-14 


BC369 
3-15 


BC372 
3-16 


BC372P 
3-17 


BC639 
3-18 


BC640 
3-19 


BCX38A 
3-20 


BCX38B 
3-20 


BCX38C 
3-20 


BS107P 
3-23 


BS107PT 
3-24 


BS170P 
3-27 


BS250P 
3-28 


FXT38C 
3-29 


Part Number 
Page No. 


FXT449 
3-30 


FXT450 
3-31 


FXT451 
3-32 


FXT453 
3-33 


FXT455 
3-34 


FXT458 
3-35 


FXT549 
3-36 


FXT550 
3-37 


FXT551 
3-38 


FXT553 
3-39 


FXT555 
3-40 


FXT557 
3-41 


FXT601B 
3-42 


FXT603 
3-43 


FXT605 
3-44 


FXT614 
3-45 


FXT649 
3-46 


FXT651 
3-47 


FXT653 
3-48 


FXT655 
3-49 


FXT657 
3-50 


FXT688B 
3-51 


FXT690B 
3-52 


FXT704 
3-54 


FXT705 
3-55 


FXT749 
3-56 


FXT751 
3-57 


FXT753 
3-58 


FXT755 
3-59 


FXT757 
3-60 


FXT788B 
3-61 


FXT790A 
3-62 


Part Number 
Page No. 


FXTA42 
3-64 


FXTA92 
3-65 


MPS2222A 
3-66 


MPS2369A 
3-68 


MPS2907A 
3-70 


MPS5179 
3-72 


MPS6601 
3-74 


MPS6651 
3-75 


MPSA06 
3-76 


MPSA12P 
3-77 


MPSA42 
3-78 


MPSA44 
3-80 


MPSA56 
3-81 


MPSA77 
3-82 


MPSA77P 
3-83 


MPSA92 
3-84 


MPSA94 
3-86 


MPSH10 
3-87 


MPSH10P 
3-88 


VN10LP 
3-90 


VN2222LL 
3-91 


ZBD849 
3-92 


ZBD853 
3-94 


ZBD857 
3-96 


ZBD949 
3-98 


ZBD953 
3-102 


ZBD957 
3-104 


ZC744 
3-106 


ZC820lNB 
3-107 


ZC8211NB 
3-107 


ZC8221NB 
3-107 


ZC823/NB 
3-107 


Part Number 
Page No. 


ZC824/A/B 
3-107 


ZC825/A/B 
3-107 


ZC826/A/B 
3-107 


ZC2800 
3-109 


ZC2811 
3-109 


ZC5800 
3-109 


ZCN0545A 
3-112 


ZCN9150A 
3-115 


ZDX1F 
3-116 


ZDX1R 
3-117 


ZDX2F 
3-116 


ZDX2R 
3-117 


ZDX3F 
3-118 


ZDX3R 
3-119 


ZDX4F 
3-118 


ZDX4R 
3-119 


ZDX5 
3-120 


ZDX6 
3-120 


ZR431C 
3-121 


ZRA124A 
3-127 


ZRA124Y 
3-127 


ZRA125A 
3-130 


ZRA125Y 
3-130 


ZRA245A 
3-133 


ZRA245Y 
3-133 


ZRA250A 
3-136 


ZRA250Y 
3-136 


ZRA400A 
3-139 


ZRA400Y 
3-139 


ZRB500A 
3-142 


ZRB500Y 
3-142 


ZRC330A 
3-145 


Part Number 
Page No. 


ZRC330Y 
3-145 


ZSR330C 
3-148 


ZSR500C 
3-148 


ZSR600C 
3-148 


ZSR800C 
3-148 


ZSR1000C 
3-148 


ZTX214C 
3-155 


ZTX300 
3-156 


ZTX314 
3-158 


ZTX320 
3-159 


ZTX321 
3-159 


ZTX322 
3-159 


ZTX323 
3-159 


ZTX325 
3-161 


ZTX337C 
3-163 


ZTX341 
3-164 


ZTX360 
3-166 


ZTX384C 
3-167 


ZTX413 
3-169 


ZTX415 
3-171 


ZTX449 
3-173 


ZTX450 
3-175 


ZTX451 
3-175 


ZTX452 
3-177 


ZTX453 
3-177 


ZTX454 
3-179 


ZTX455 
3-179 


ZTX457 
3-181 


ZTX458 
3-182 


ZTX500 
3-184 


ZTX51 0 
3-186 


ZTX537C 
3-188 


Part Number 
Page No. 


ZTX541 
3-189 


ZTX549 
3-191 


ZTX549A 
3-191 


ZTX550 
3-194 


ZTX551 
3-194 


ZTX552 
3-196 


ZTX553 
3-196 


ZTX554 
3-198 


ZTX555 
3-198 


ZTX556 
3-200 


ZTX557 
3-200 


ZTX558 
3-202 


ZTX576 
3-204 


ZTX600 
3-206 


ZTX600A 
3-206 


ZTX600B 
3-206 


ZTX601 
3-206 


ZTX601A 
3-206 


ZTX601B 
3-206 


ZTX602 
3-209 


ZTX603 
3-209 


ZTX604 
3-212 


ZTX605 
3-212 


ZTX614 
3-215 


ZTX649 
3-216 


ZTX650 
3-219 


ZTX651 
3-219 


ZTX652 
3-222 


ZTX653 
3-222 


ZTX654 
3-225 


ZTX655 
3-225 


ZTX656 
3-227 


Part Number 
Page No. 


ZTX657 
3-227 


ZTX658 
3-229 


ZTX688B 
3-232 


ZTX689B 
3-235 


ZTX690B 
3-238 


ZTX692B 
3-241 


ZTX694B 
3-244 


ZTX696B 
3-247 


ZTX704 
3-250 


ZTX705 
3-250 


ZTX712 
3-253 


ZTX749 
3-254 


ZTX750 
3-257 


ZTX751 
3-257 


ZTX752 
3-260 


ZTX753 
3-260 


ZTX754 
3-263 


ZTX755 
3-263 


ZTX756 
3-265 


ZTX757 
3-265 


ZTX758 
3-267 


ZTX776 
3-270 


ZTX788A 
3-271 


ZTX788B 
3-273 


ZTX789A 
3-276 


ZTX790A 
3-279 


ZTX792A 
3-282 


ZTX795A 
3-285 


ZTX796A 
3-288 


ZTX849 
3-291 


ZTX851 
3-294 


ZTX853 
3-297 


Part Number 
Page No. 


ZTX855 
3-300 


ZTX857 
3-303 


ZTX869 
3-306 


ZTX948 
3-309 


ZTX949 
3-312 


ZTX951 
3-315 


ZTX953 
3-318 


ZTX955 
3-321 


ZTX956 
3-324 


ZTX957 
3-327 


ZTX958 
3-330 


ZTX968 
3-333 


ZTX1047A 
3-335 


ZTX1048A 
3-337 


ZTX1049A 
3-339 


ZTX1051A 
3-341 


ZTX1053A 
3-343 


ZTX1055A 
3-345 


ZTX1056A 
3-347 


ZVN0120A 
3-349 


ZVN0124A 
3-350 


ZVN0535A 
3-353 


ZVN0540A 
3-356 


ZVN0545A 
3-357 


ZVN1409A 
3-358 


ZVN2106A 
3-361 


ZVN2110A 
3-364 


ZVN2110C 
3-367 


ZVN2120A 
3-368 


ZVN2120C 
3-371 


ZVN2535A 
3-372 


ZVN3306A 
3-375 


Part Number 
Page No. 


\ 


ZVN3310A 
3-378 


ZVN4206A 
3-381 


ZVN4206AV 
3-384 


ZVN4206C 
3-387 


ZVN4210A 
3-388 


ZVN4306A 
3-390 


ZVN4310A 
3-393 


ZVN4424A 
3-396 


ZVN4424C 
3-399 


ZVNL110A 
3-400 


ZVNL120A 
3-401 


ZVNL120C 
3-404 


ZVNL535A 
3-405 


ZVP0120A 
3-406 


ZVP0535A 
3-409 


ZVP0540A 
3-412 


ZVP0545A 
3-413 


ZVP1320A 
3-414 


ZVP2106A 
3-417 


ZVP2106C 
3-420 


ZVP2110A 
3-421 


ZVP2110C 
3-424 


ZVP2120A 
3-425 


ZVP2120C 
3-428 


ZVP3306A 
3-429 


ZVP3310A 
3-432 


ZVP4105A 
3-435 


ZVP4424A 
3-436 


ZVP4424C 
3-439 


